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ANNUAL EBPOBT OF THE SECRETABY- 

TREASTJBEB FOE THE YEAB 

1912-1913. 

Beuben Petkeson, M.D.. Secretary. 

It seema fitting that vonr Secretary's report 
should be of a somewliat more formal character 
this year than hap former!}^ been the custom. 
For not only does the report cover the tenth 
year of the Society, since it was founded in 
1902 and J 903, but as will be shown, the com- 
mittee appointed at the last meeting with 
power to act, has planned a new departure for 
the Societv so far as its transactions are con- 
cerned. 

Ten years can hardly be said to be a long 
existence as medical societies go. but this 
period in the life history of this Society has 
seen so many changes in the Hospital, with 
which the Society is so intimately associated, 
as to make the decade memorable. Like many 
another medical society, it has had its ups and 
downs. During the first few years of its exist- 
ence, at times it languished and seemed about to 
die. That it did not perish was in part due to 
the untiring efforts of some of its founders and 
friends, but principally, I believe, because there 
has been a distinct need for such a society in 
our midst. Otherwise it would have gone out 
of existence long ago. 

When Dr. George Dock and your Secretary, 
planned the new society in 1902, we realized 
that there were enough regulation medical so- 
cieties in this community. These societies 
were well attended, and were doing good work. 
The new society was to be along different lines, 
for its underlying idea was the utilization and 
demonstration of the rich clinical material at 
the disposal of the members of the University 
of Michigan Clinical Staff. Set papers were 
to be avoided unless they had to deal with 
clinical problems. On the contrary, the mem- 
bers of the various departments of the Hospital, 



were to be given an opportunity of showing at 
the meetings of the Society, patients with un- 
usual diseases or complications or where it was 
impossible to show the patients themselves, to 
give case reports which were to be followed by 
conmients, deductions and general discussion. 

It may be said that this idea, upon which 
the Society was founded, has been kept con- 
stantly in mind throughout the past ten years. 
Long winded, tiresome, although possibly ex- 
ceedingly scientific papers, have been conspicu- 
ous for their absence. As a regular attendant 
upon the meetings of the Society for the past 
ten years, I can bear testimony to the great 
benefit I personally have derived from the dem- 
onstration of cases quite remote from my own 
field of work, and I feel confident that my own 
experience coincides with that of other members 
of the Society. 

But apart from what may be learned from 
the reports of cases, and the demonstration of 
patients, the founders of this Society had in 
mind the opportimities such a society would 
afford the younger men of the Hospital Staff 
of gaining experience in medical writing, 
speaking and discussion. There are tricks in 
all trades, and the trick of clear expression on 
medical subjects is not bom with a man, but 
must be acquired. With this end in view the 
heads of the Hospital departments have con- 
stantly urged their assistants to make the most 
of these advantages. 

Four years ago the Society, through the aid 
of the Regents of the University, was able to 
engage a stenographer, so that the discussions 
of each meeting might be reported in full. The 
papers and discussions were published in the 
Physician and Surgeon, and many reprints sent 
to the physicians of the state and medical 
alumni. In addition, two hundred and fifty 
reprints of each meeting were set aside and 
at the end of the year bound into volumes, 
which were distributed among the members of 
the Society, medical libraries throughout the 
world, and prominent medical alumni. These 
reprints and volumes have been the means of 



placing in medical literature the recordB of 
many valuable and interesting cases, which 
otherwise would have been lost, TheBe volumes 
have added to the fame of our Hospital and 
Medical School. 

The fourth volume of tliese transactions is 
now in press, and will appear shortly. With its 
publication will cease, for the time being at 
least, the Society's oiEcial connection with the 
I'hijsidan and burgeon, in which journal have 
been published most of the papers and discus- 
sions of the Society for the past ten years. 
To Dr. John William Keating, the editor of 
this publication, and former secretary of this 
Society, the latter owes a great deal, for he has 
always been its staunch friend. But your com- 
mittee to whom you referred, at the last meet- 
ing, the matter of the Society's transactions, 
did not feel justified in not accepting the most 
liberal offer of another journal, especially as 
the Physician and Surgeon did not see its 
way clear to make any bid for the transactions 
for the coming year. Your committee, there- 
fore, has selected the Jodrnal op the Mich- 
igan State Medt(!al Society, as the official 
organ of the Society. This assures the report* 
of the meetings being made available to the 
twenty-four hundred of the Jodrnal's subscrib- 
ers each month. At the completion of the 
Society's year in July or August, two hundred 
and fifty copies of Volume V, will be bound 
and distribnt<id as in the past. 

It seems fitting that the transactions of the 
Clinical Society of the State University, should 
appear in the organ of the State Medical So- 
ciety, since as citizens and physicans of the state, 
the members of the Stat« Medical Society 
ought to be able to keep track of what is being 
turned out by the men in charge of the Hospital 
connected with their State University. Also they 
should have easy access to just the kind of ma- 
terial which has appeared, and I hope will con- 
tinue to appear, in our transactions, material 
helpful to the practitioner, for it is a record of 
the difficult and unusual eases, which the med- 
ical profession has referred to the Hospital. 

The members of this Society realize that 
they must not stand aloof from the members 
of our great State .Medical Society. Anything 
which will place us in closer touch with the 
medical profession of the State, will surely 
work to our mutual advantage, and this Soci- 
ety can be the means of making such bonds 
closer. 

In closing, let me say that the future of 
this Society depends upon the individual efforts 
of each one of you. Nothing can be accom- 
plished without hard work. It is oftentimes 
a hard and disagreeable task to attend a medi- 
cal society meeting when one is mentally and 
physically exhausted by a long day's work. Yet 
we have chosen a profession where such days 



come all too frequently, but we must find time 
for the kind of work this Society stands for. 
else we fall to the level of those doing a vast 
amount of practical work with no written 
record of all that has been done and seen 
which would be helpful to others. 

Therefore I bespeak your co-operation to 
make the coming year of this Society the most 
successful in its existence. 



Imports of Cases 

A CASE OF MULTIPLE JXTRAUTERINE 

FRACTURES. 

D. MomuY CowiE, M.D.. 

CLINICAL PROFESSOR OF PEDIATHICS AND 

INTKRNAL MEDICIN'E, 

DNIVEltSlTT OF MICHIGAN. 

(From tbe r*dliilrii CIIulc. Unlvemltj HMpli.l. Ann Arbor. 
MIchlsiD.) 

The case t wish to report is as follows: 
William D., age three weeks, entered the Pedi- 
atric Clinic of the University Hospital, August 



PI*. I. rh(iU«raph iiliowiiiR naluni position of Inhuit 

14, 1913 because of a congenital deformity of 

legs, hands and feet. 

FAMILY HISTORY — There have been no de- 
formities on either side of the family. The 
mother is twenty-eight years old, the father 
twenty-nine. One brother is living, sin years 
old, and healthy. The mother has had no 
miscarriages. 

ANTE-PARTEM HI3T0HY — When four months 
pregnant the mother slipped and fell, striking 
the left side of abdomen. She feare<l she would 



abort and remained in bed after the fall, al- 
though ehe had no abdominal pain. The mother 
is a large woman, weighing 185 pounds. One 
month later {5th month) she fell down two 
steps. She eaught the railing and in so doing 



Fig. ). Showing frni'ture of rlKht hunieruE 

wrenched her side. She was frightened sev- 
eral times during her pregnancy. 

BIKTH HrsTOiiY — The labor was full term. 
Pains were first felt at 5 a.m. They did not be- 
come marked until 6 p.m. At 10 p.m. the pains 
became severe, and at 10:30 p.m. the child was 
born, no instruments being re<iuired. The infant 
was deformed at birth, as shown in the illus- 
trations. Kesnsv-itation had to be resorted to. 

PAST HISTORY — The infant was unable to 
- nurse the breast, but has gained in weight since 
it was put upon the bottle. Birth weight not 
known, present weight 5 pounds 8 ounces. The 
bowels have been constipated, requiring oil. 
There have been no gastric symptoms. The skin 
has always been clear and free from eruptions, 
as has also the mouth and anus. 

PREBKNT CONDITION— The patient prefers to 
lie on the right side with the head thrown back 
against the spine. The head is flexed with diffi- 
culty, circumference 14 inches (normal 14^^ 



inches). The anterior fontanelle is very small, 
2cm. in diameter. The head is fairly well shaped. 
Ears show no stigmata of degeneration. The 
left leg is drawn np and the right is partially 
extended. The left upper extremity is con- 
stantly held in the position shown in the photo- 
graph. (Fig- !■) The right, while not under 
the patient's control, is found in different po- 
sitions. Both feet are clubbed, the left more 
than the right. There is a marked thickening 
over the upper third of each femnr, giving the 
appearance of a fracture. There is no crepitus 
and the masses are hard. There are marked 
dimples of the large joints, giving the appear- 
ance of scars. (See knee and thigh. Fig. 1.) 
The hands are perfectly flat, especially the left, 
which gives, the appearance of a hand cut out 
of card-board. T!ie thenar and hypothenar 
eminences are absent. The fingers of the left 
hand are somewhat spindle shaped and curve 
inward. The hand is broad, 3.5 cm. as com- 
pared with the right, 2.8 cm. The arms and 
left leg cannot be extended. There is a pe- 
culiar clear smooth redness of the skin of the 
right hand and fore-arm. The pupillary re- 
fle.>;eB are normal. There is no nystagmus. 
The tendon reflexes cannot be elicited. The 
testicles are not felt in the scrotum. The pre- 
puce is adherent. The skin and mucous mem- 
branes are negative. The nasopharnyx ie 
shallow. 

Examination of the lungs and heart is nega- 
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tive. The abdomen is diflicult to examine be- 
cause of the head being thrown backwards, 
making it tense. There is bulging in the flanks 
as shown in the photograph. This is soft and 
is duo to the position. 

BADiooRAPHic EXAMINATION shows a frac- 
ture of the left femur, right femur and right 
humerus. (Figs. 8 to 5) All of the fractures 
show advanced repair. 

Examination of blood, urine and stool is 
negative. 

True intrauterine fractures are rare. In a 
search through the literature Dr. Bichard 
Smith suc^eded in finding forty-three cases, 
these with his own case making a to- 
tal of forty-four. In all of these cases 
a history of injury was obtained, the 



most common being a fall or a blow on the 
abdomen. Less frequent causes in this series 
were bullet and gunshot wounds, and other 
piercing wounds of the abdomen. Five of the 
cases were multiple fractures. 

In many of the recorded cases the lightness 
of the injury, apparently responsible for the 
fracttire, is of great interest. It suggests some 
important predisposing cause. In some, the 



the Srst accident occurred before quickening, 
the second, of slighter degree, at about the 
time of quickening. 

Of the three predisposing causes, osteogenesis 
imperfecta, rickets and lues, the former is 
probably the most important. From a study 
of the bone strut^ture in this case I feel safe in 
making the statement that it belongs in this 
group. Some cases of intrauterine fracture 
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accident occurred before quickening. It seems 
hardly probable that a fall unless very severe 
would produce a fracture in utero at this time. 
It is well known, however, as we have had il- 
lustrated by a case in the children's clinic in 
a boy of nine years, that in osteogenesis imper- 
fecta a fracture may occur spontaneously by 
the exertion of no greater force than that re- 
quired to change the dressings, or through some 
ludden movement of the patient. In my ease 



have been mistaken for achondroplasia. The 
two conditions are entirely different, clinically 
and pathologically. Such a mistake could 
hardly be made in this case even without a 
radiograph for it is easy to see that the bone." 
have grown in length, in other words, the car- 
tilage is evidently proliferating normally. In 
osteogenesis im])erfecta there is a faulty bon<' 
metabolism, the calcidcation is imperfect, and 
the disease is confined to the shaft of the bone. 



The cartilage is normal in shape and size. The 
bones are always brittle. Some authors believe 
there is such a thing as fetal rickets. There is a 
great difference of opinion upon this point. It 
it not at all improbable that many of the cases 
regarded as fetal rickets are cases of achondro- 
plasia, a condition which is not so likely to 
predispose to fracture. 

I am sorry Doctor Camp is not here to dis- 
cuss the question of paralysis in this case. 
There is a paralysis of both upper extremities 
and it seems to be peripheral. I believe it 
may be accounted for by an injury affecting 
the nerve trunks. The paralysis is more 
marked on the right than on the left side. The 
early closure of the fontanel and the position 
of the head argues, however, in favor of central 
involvement. 

DISCUSSION 

Dr. Reubkn Peterson : I have read carefully Dr. 
Smith's most interesting and valuable paper upon 
the subject under discussion. Probably in this case 
the. injury to the mother had nothing to do with 
the fractures since the fall was about the fourth 
month of <?estation However, fracture is possible 
even this early, as shown by Smith in one case. As 
a rule, the fetus is very well protected from ex- 
ternal violence by the amniotic fluid and the abdom- 
inal walls which contract quickly under the influ- 
ence of trauma. With flabby walled women, 
especially if the child be carried low, it would be 
possible for such fetal fractures to occur. It is 
well for practitioners to bear in mind the possibility 
of intrauterine fracture, so as to guard against a 
law-suit when the child is born with a deformity, 
since the X-ray would soon establish the correct 
diagnosis 

Dr. Cyrenus G. Darling: I was particularly in- 
terested in one point in the case reported by Dr. 
Smith The intrauterine fracture had united but 
with a resulting deformity. On the twentieth day 
after birth the child was operated upon and the 
ends of the bones placed in position. Still, the 
X-ray showed a deformity and a second operation 
became necessary. The bones were reunited with 
chromicized catgut, and the patient made a good 
recovery. It is interesting to note how early in life 
these deformities may be corrected and good union 
take place. In the case just reported, the value of 
any operative procedure is very doubtful on account 
of the paralysis. 



THREE CASES OP SECOND ABY 

SYPHILIS 

John H. Stokes, M.D. 

Resident In the Department of DemMtology and Sy philology, 
UnlTeraltj of Michigan. 

(From the clinic of Dermatology and Syphllology, nniveralty 
Hospital, Ann Arbor, Mich.) 

The three patients, whom T wish to show 
are all cases of lues, in the active secondary 
stage and all three still showing: the primary 
lesions in various stages of involution. 

Case I. This is the case of Mr. C, who en- 
tered the Ifospital with a brilliant maciilo-pap- 
ular rash. A feature of special interest in this 



case is the way in which he acquired his infec- 
tion. We are, of course, suflBciently accustomed 
to expect the venereal exposure as a source. This 
man admits exposures but they were, according 
to his statement, all prior to his marriage a year 
and a half ago. The source of his infection is 
extramarital, but it is also extragenital. The 
patient is a bartender, and in the course of his 
duties, he was obliged to eject a drunken patron 
from the saloon in which he was employed. The 
man made an active resistance and the patient 
found it necessary to strike him in the mouth. 
In so doing he cut the knuckle of the second 
finger of his right hand upon the man's upper 
teeth. The wound bled profusely at the time 
and was cleansed with peroxide by a druggist, 
who also applied a salve whose nature we do 
not know. For a week the patient had con- 
siderable pain from the cut, which, however, 
presently healed over and ceased to trouble him. 
About two weeks after the occurrence he' first 
noticed a swelling at the site of the injury 
which enlarged slowly without affecting the mo- 
bility of the joint, and presented some bluish 
discoloration. The intumescence has remained 
essentially unchanged since reaching its present 
size, and the almost cartilaginous induration 
beneath the scar of the injury must be apparent 
to all of vou. The lesion is a hard chancre. 
This man has developed an extramarital pri- 
mary, which is of a sufficiently well-known type 
to have received a special name — the brawl or 
fist chancre. It mav serve as a vivid reminder 
to us of the risk which each and everv one here 
may take when he strikes a tough or other oppo- 
nent on the mouth with the naked fist, whether 
in self defense or in assuming the aggressive 
in response to an affront. Incidentally, with 
the history of the use of an ointment before us, 
let me remind you of the prophylactic virtues 
of the calomel ointment in 40 per cent strength, 
when promptly and vigorously rubbed into an 
abrasion open to the suspicion of having be- 
come infected with pallida. The absence of 
superficial erosion or ulceration in this case 
does not, in the face of the circumscribed, non- 
inflammatory, painless induration, invalidate 
the diagnosis of hard chancre. The last link 
in the chain of evidence establishing the specific 
nature of this lesion was obtained by Dr. Wile's 
aspiration of a small amount of lymph from 
the deeper portion of the induration with an 
ordinary hypodermic syringe. In this lymph 
we had no difficulty in demonstrating the pres- 
ence of three or four pallidae to the dark field, 
one-twelfth oil immersion. The generalization 
of the infection from its initial site was of 
course followed by the outbreak of secondaries, 
of which his brilliant rash is the most striking. 
The eruption is polymorphous in character and 
may be described as a maculo-papulo-squamous, 
or more briefly as a large papular syphilide. 



A number of the lesions, especially on the trunk, 
were almost psoriasiform in type. The moment 
one glances at the eruption, however, one feels 
instinctively the indefinable premonition that 
this will on closer examination prove to be 
specific. The only rash with which this might 
reasonably be confused is that of a variola in 
the pre-pustular stage. The differentiation 
from the' eruption, objectively, depends upon 
such factors as the distribution, the rash in this 
case involving the trunk too much for a variola, 
and the entire absence of any sign of actual or 
impending pustulation. The process moreover 
is an indolent one, the individual papules being 
of a much less lively tinge than the acutely in- 
flammatory variola papules. The presence of 
the roseola with the papular rash is also an im- 
portant element in the differentiation. If we 
permit ourselves to use the anamnesis, the entire 
absence of the characteristic prodromata of the 
variola eruption further establishes the specific 
nature of this rash. A very interesting feature 
brought out by this case is the inverse rela- 
tion which exists between the large papular 
syphilide and the occurrence of mucous mem- 
brane lesions. ; 

This patient, in spite of the extensive involve- 
ment of the skin, presents practically no in- 
volvement of the mucous membranes. In ad- 
dition to the frank eruption this man presents 
other evidences by which we may estimate the 
severity of his infection. He has lost twenty- 
five pounds in weight in a few weeks, has 
marked nervous symptoms, has nocturnal osteo- 
copic pains, cephalalgia, and according to his 
history, was for a time so prostrated as to be 
compelled to remain in bed. All these con- 
siderations identify the type of disease from 
which this man is suffering as the asthenic with 
the nervous symptoms perhaps somewhat more 
accentuated than usual. He has a marked gen- 
eral adenopathy, in connection with which let 
me call your attention to the striking difference 
between the epitrochlear of the right arm and 
that of the left. The axillary glands on the 
right are perhaps also somewhat larger than 
those on the left. This is, of course, somewhat 
more than the general secondary adenopathy 
— ^it is in fact the painless, indolent satellite 
bubo of this man's extragenital chancre. You 
notice that I wear gloves rather from habit than 
from necessitv in this case. Contact with the 
rash so long as the patient's skin remains un- 
broken does not expose the examiner to the 
risk of infection, although of course the spiro- 
chaeta are present here beneath the unbroken 
cutis of the papules as they are in fact in every 
definitely ?3T)hilitic lesion. Should the sur- 
face of one of these papules, however, become 
eroded as it might, espcrially where moist sur- 
faces are in contact, such a lesion would at 
once become a source of infection. This patient 



is married and it is, of course, a matter of im- 
portance to discover whether or not his wife 
and young child have been infected. Balancing 
the probabilities, in view of the absence of the 
highly contagious muco\is membrane lesions the 
prospects seem good that they have escaped. 
We have, however, drawn blood from the mother 
for a Wassemiann test. The patient's Wasser- 
mann is strongly positive. 

Case II, The second case which I want to 
present is one that came originally to the Sur- 
gical Clinic. This is C. B. nine years old, who 
was brought to the Hospital on account of a 
trouble with his hip, which is apparent at first 
glance. He is one of a family of a consider- 
able number of children, all of them older than 
himself. The mother is dead and the father 
died last June of what was reported to be an 
ulcerating tumor on the face. There is no his- 
tory of miscarriage and the children, as far as 
lues hereditaria is concerned, are entirely free. 
The patient had been with his father within a 
week of his first entry into the Hospital, on 
May 14th. He was discharged from the Sur- 
gical Service June 26th, and from that time 
until he re-entered on September 15th, he was 
under the care of his grandmother. During his 
first stay in the Hospital, no evidences of any 
skin lesion are reported. When he was brought 
to the Hospital the second time, however, there 
was a large eroded and ulcerating area on the 
scrotum at the root of the penis. The grand- 
mother, according to the boy's statement, had 
given the lesion local treatment and it had 
been seen by his home physician, who appar- 
ently had found no reason to suspect its real 
nature. On Sept. 17th, his secondary rash was 
noticed for the first time. 

As regards the length of time that the boy 
had had the scrotal erosion we have only the 
boy's statement that he first noticed the chafing 
and irritation from his trousers on June 26th, 
the date of his previous discharge. This would 
place the time of his initial infection in all prob- 
ability prior to his first entry into the Hospital, 
when he was living with his father. When his 
general condition first attracted attention he 
had a roseola covering his entire body with the 
exception of the head, neck, face and hands. 
The possibility of an exanthem led to an imme- 
diate consultation on his case and the patient 
was seen by Dr. Wile. While the rash was 
macular over the body there were several dis- 
crete papules on the penis and by abrading the 
surface of one of these Dr. Wile demonstrated 
the presence of the pallida by dark field exam- 
ination. The case was a distinctly puzzling 
one, although on analysis only one area over the 
left hip could well have passed for an early 
measles even had the distribution been typical. 
The relation between the area on the scrotum 
and the secondary outburst quickly became ap- 



parent. This, too, is a hard chancre, conform- 
ing in a general way to the primary lesion de- 
scribed by Fournier as chancre hyperirophique 
although, of course, the tremendous intumes- 
cence of the hypertrophic chancre of the face, 
as described by him, is not present here. The 
general induration is less apparent now per- 
haps than before treatment wtis begun but I 
think you can easily see the more localized in- 
filtration at the base of the penis which repre- 
sents the remains of the true chancrous indura- 
tion. You note also the slightly eroded area 
over the surface of the indurated plaque. This 
entire area is then the bo/s primary lesion — a 
giant chancre. Just previous to hjs first in- 
jection of salvarsan given on the 21st, he showed 
the slight temperature, characteristic of the 
secondary stage. Following his injection he re- 
acted violently, the picture being that of the 
typical Herxheimer reaction and indicating that 
the boy was full of pallida. His temperature 
rose rapidly to 104** about six hours after he 
received the salvarsan and was entirely unaf- 
fected by the tepid sponge which was ordered 
for him. It fell to normal as promptly towards 
morning. His roseola was considerably more 
vivid on the morning following his treatment, 
illustrating, of course, the typical temporary 
lighting up of the infection characteristic of a 
Herxheimer. The second injection, given on 
the 27th, in which he received twice the initial 
dose of fifteen hundredths grams, resulted in 
no reaction. The boy is now rapidly improv- 
ing, although I think those of you who are near 
enough can still see, in spite of the artificial 
light, the last traces of the roseola on the trunk, 
showing through the normal marmor cutis. 

The prognosis, of course, is of great interest 
in this case. It may be tersely expressed as 
bad in young children and very old men. Dr. 
Wile considers this boy^s prospects of a com- 
plete recovery as very good. Had the boy been 
in the hands of even fairly competent medical 
advice at home, it is quite conceivable that an 
error in diagnosis would have allowed him to 
develop some perhaps serious tertiary accident 
before he came under treatment. The origin 
of the boy's infection, I am sorry to say, we are 
not as yet able to establish. The boy states 
that one of his married sisters had a blotchy 
rash and that he used her towels. How much 
of this has been suggested, of course, is proble- 
matical. The site of the lesion at the base of 
the penis lends color to the suspicion that this 
boy has been subjected to indecent practices 
and that contact with somebody's mouth or 
somebody's vulva is responsible for this primary 
sore. 

Case III. Mr. R. a case of secondary 
syphilis. The patient came to the Hospital 
with a sore mouth and a rash over the body. 
He gave a history of clandestine exposure, fol- 



lowed several weeks later by the development of 
a small, hard papule on the penis. The lesion 
did not reach a very large size and under treat- 
ment is now well on the road to involution. I 
think, however, you can all see the remains of 
the hard chancre on the prepuce and note the 
elevated, indurated plaque and the raw-ham 
coloration so often mentioned in Fournier's 
classic descriptions. The skin manifestations 
consisted simply of a roseola on the trunk and 
papulo-squamous lesions on the palms and 
soles. The patient, however, had a mouth full 
of mucous patches and a number of papules on 
the dorsum of the tongue. In this particular 
he illustrates, as did Mr. C, though in the op- 
posite way, the inverse relation between the 
mucous membrane and skin manifestations in 
the secondary period. The patient is of the 
asthenic type, showing a marked loss of weight, 
fourteen pounds in nine weeks, a specific 
cephalalgia, arthralgia and myalgia, all of 
which showed the characteristic feature of 
syphilitic secondary pain — ^nocturnal exacerba- 
tions coming on especially after the patient is 
warm in bed. The arthralgia affected the left 
elbow and although the patient complained of 
slight stiffness, absolutely no evidence of joint 
involvement could be discovered. 

This man's tibiae are especially interesting. 
Even at this distance I think you can note the 
non-infiammatory thickening due to a local 
periostitis upon the anterior surface of the 
bone in the right leg. Such a process, while 
not a true gummatous infiltration, is perhaps 
a rather advanced secondary manifestation. 
The highly localized excruciating tenderness on 
pressure is very characteristic of this form of 
periosteal involvement. The tenderness prac- 
tically disappeared and the pain in the left 
elbow has cleared up following three injections 
of neo-salvarsan. 

I might also call your attention to a rather 
rare condition which this man presented on 
entering — ^ secondary papule on the plica semi- 
lunaris at the inner canthus of the right eye. 
This is homologous in every way with a papular 
syphilide anywhere else on the body but its oc- 
currence at this site is distinctlv rare. I am 
sorry that arseno-therapy has deprived you of 
the pleasure of seeing it to full advantage. The 
papules on the tongue, those of you in front 
will have no difficulty in seeing. You note, of 
course, that they are elevated and that the sur- 
face shows no sign of the superficial erosion, 
with slight inflammatory areola and the grayish 
pellicle, characteristic of the mucous patch. 
We are, of course, interested again in estimat- 
ing tiie virulence of this man's infection. He 
has a tremendous adenopathy, a finding not 
usually associated with a malignant syphilis. 
On the other hand even this early in the disease 
there is a marked involvement of the central 
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nervous system. Although the patient states 
that he has had no eye S3rmptom8, ophthal- 
moscopic examination of his fundus shows that 
he has a neuro-retinitis. We should, there- 
fore, be inclined to rate this as a rather severe 
case. Paradoxical though it may seem, this 
man is to be congratulated on the multiplicity 
and severity of his symptoms, which have 
brouglit him within reach of vigorous and sys- 
tematic treatment. It is to be expected that 
under efficient management and with proper 
co-operation on his part, his infection will run 
a mild course to complete cure. Before I have 
him stand up for your inspection of his aden- 
opathy [ want to call your attention to the an- 
nular whitened areas on the soles of his feet 
which represent the scaling remains of his 
papulo-squamous sjrphilide. The fact that all 
asthenics do not conform in every particular to 
an absolutely uniform type is brought out by 
the fact that Mr. C, whom I first showed you, 
has a very large, easily palpable spleen, whOe 
this man^s cannot be felt. 

You notice the remarkable discrete painless 
adenopathy in the cervical region on this pa- 
tient. He might almost pose as a model for 
the visible demonstration of the occipital and 
posterior auricular, the parotid, the submaxil- 
lary and the anterior and posterior cervical 
lymphatic ganglionic groups. There is an 
equally striking enlargement of the inguinal, 
epitrochlear, axillary and femoral nodes. This 
is also an exceptional opportunity for us to post 
ourselves on the location of the sub-mammary 
node, at the lower border of the pectoralis major 
muscle. You note that it lies like a buck shot 
under the skin. On entrance he presented an- 
other evidence, possibly of lymphatic involve- 
ment, in the form of a localized cylindrical 
swelling like a pipe stem under the skin on the 
inner aspect of the right calf. While it was 
hard and exquisitely tender, there was no sign 
of active inflammation, or of edema, discolora- 
tion or prominence of the superficial veins such 
as one would expect with a thrombophlebitis. 
The condition was interpreted as a lymphang- 
itis, such as is sometimes seen on the penis 
during and after the presence of the primary 
lesion. The possibility of a periphlebitis was 
also thought of, and I must confess that with 
the light striking it as it does now, what re- 
mains of the linear infiltration is practically 
continuous with the visible elevation caused by 
the internal saphenous vein. 

1 608 Geddes Ave. 

DISCUSSION 

Dr. Harrv B. Schmidt: T would like to ask Dr. 
Stokes if that lesion on the bone of the lower leg 
could be a tertiary lesion. Recently several intern- 
ists have described secondary and tertiary lesions 
in the heart of patients in the secondary stages of 
syphilis. I recently saw a case, referred by Dr. 
Wile in the secondary stage of syphilis, who after 



salvarsan developed a hradycardia. The question 
arises whether the salvarsan produced this or a 
syphilitic heart disease. 

Dr. D. Mltrkay Cowie: This patient entered the 
Surgical Clinic for treatment of tuberculosis of the 
hip. He had been discharged and re-entered for 
further treatment. When he left the hospital there 
were no signs of scrotal involvement or eruption. 
Soon after re-entering, the scrotal lesion was ob- 
served. Its nature was not recognized until after 
the eruption developed. He was referred to the 
department of infectious diseases, Dr. CriSsy being 
then in charge, who made a provisional diagnosis 
of lues and referred the case to Dr. Wile who con- 
firmed the diagnosis. 

Dr. Stokes (closing the discussion) : The case 
that Dr. Schmidt has just mentioned was a very 
interesting one indeed. The young man was of 
the asthenic type. He was given a rather large 
initial dose of neo -salvarsan and had a marked 
reaction. At six o'clock the following morning his 
pulse and temperature were normal. He got up 
and walked down stairs without permission but later 
returned to bed Within half an hour his tempera- 
ture began to fall and his pulse fell with it. The 
drop continued until his temperature had reached 
96.6° and his pulse 60. It was in the eighties on 
entrance. The boy looked yellow and had passed 
no urine for a considerable length of time. We 
were genuinely alarmed and immediately began vig- 
orous stimulation. Undei strychnine, local heat, 
hot coffee and whiskey enemata his condition im- 
proved during the day and the indefinable toxic ex- 
pression and listless, drowsy manner passed off. 
During the night, however, his pulse fell to 46 
and his temperature to 96°. On auscultation only 
a slight irregularity in rhythm was apparent. Sev- 
eral days later his treatment by neo-salvarsan was 
resumed and he received three other injections with- 
out complications. 

The point which Dr. Schmidt brought out about 
the close relation between secondary and tertiary 
lesions I have heard frequently emphasized by Dr. 
Wile. The differentiation between a secondary and 
tertiary lesion in some usages of the term is based 
on chronology and refers to time rated from the 
initial lesion. It seems to me that the pathological 
basis for the distinction, which makes gummatous 
infiltration the essential characteristic of the tertiary 
period is a more rational one. 

Relative to Dr. Cowie's point in connection with 
the boy, I might explain that Dr. Cowie was absent 
from the city at the time and through some inad- 
vertance there was a miscarriage of the refer slips. 
We were not aware that the case had been diag- 
nosed as secondary lues before it was seen by 
Dr. Wile 



TWO CASES OF CARCINOMA OF THE 

PROSTATE 

Ira Dean Loree, M.D. 

Clinical Professor of Genlto-Urlnary Diseases, Unlversltjr 
of Michljrnn. 

(From the Genlto-Urlnary Clinic, UnlTersity Hospital, Ann 
Arbor, Michigan.) 

The two patients whom I wish to present 
for your consideration are males, fifty and 
fifty-seven years of age. They both came to 
the Hospital because of difficulty in passing 
urine. The elder man has been sick since July 
and the younger man about the same length 



of time. They have both passed some blood, 
and while the elder is able to empty the blad- 
der with a great deal of difficulty, the younger 
patient has almost complete retention. They 
have both had pain, not only across the lower 
abdomen but radiating to the thigh, perineum 
and glans-penis. On rectal palpation the elder 
man had a rather hard nodular mass in the 
region of the right lobe of the prostate, while 
the palpating finger in the other encountered 
a small mass of stony hardness not confined 
to either lobe. 

On the above findings the clinical diagnosis 
in each case was carcinoma. In the elder man 
I performed a palliative operation, opening the 
bladder through a perineal incision for drain- 
age and the relief of his pain and discomfort. 
At the same time a small portion of the tumor 
was removed for pathological examination, 
which, later, confirmed the clinical findings. 

The younger man who, because of his reten- 
tion most needed the palliative operation, de- 
sired to return home for a time before under- 
going operative interference. 

Carcinoma of the prostate may be divided 
into two classes, namely, intra- and extra-cap- 
sular. A large number of the former class that 
have come under my observation have shown 
an area of beginning malignancy in a lobe 
where senile hypertrophy had existed for a 
much longer period of time. The existence 
of malignancy is not suspected until the mi- 
croscopical examination has been made and a 
large majority recover after an enucleation of 
the gland. 

In dealing with the extra-capsular variety 
the surgeon sees but few cases that are favor- 
able for the Young operation, which consists 
of total extirpation of the gland with its cap- 
sule, a portion of the bladder wall and the 
seminal vesicles. I have one patient operated 
four years ago by this method with a very 
gratifying result, the history of which I have 
already reported. In a large proportion of 
these cases as I have already stated, the only 
aid we can render is palliation for the relief of 
a distended bladder or the pressure of the 
neoplasm upon the nerves. 



ADDISON\S DISEASE WITHOUT PIG- 
MENTATION. REPORT OF A 
CASE WITH AUTOPSY 

Hakry B. Schmidt, M.D. 

Instructor In CUnlcnl Microscopy, Unlyersity of Michigan. 
(From the Medical Clinic. UnlTerslty Hospital, Ann 
Arbor, Michigan.) 

The patient, Mr. P. K., laborer, age 32, 
entered the University Hospital, August 20, 
1913. As the patient was a Greek and unable 
to speak English, the history is rather uncer- 



tain. All that could be obtained was that he 
had been sick in Detroit before he came to the 
Hospital. He complained of severe headache 
and diarrhea, because of which he had to quit 
work and was confined to his room for four 
days. He was thcQ taken to the Marine Hos- 
pital, where he stayed eighteen days and was 
then dismissed as well. While in the Marine 
Hospital he had a very severe epistaxis. For 
a time after his dismissal from the hospital 
he felt fairly well but complained of being ex- 
tremely weak and had several fainting spells. 
Since August 17, he has become much worse, 
has had verv severe headaches, does not re- 
member of having had chills, complains of 
feeling very hot and having pain in the splenic 
area and to the right of the umbilicus. He is 
greatly constipated. He does not remember 
having seen any blood in his stools. 

The patient looks very sick and is apparently 
slightly chilly. His pulse is small, quick and 
frequent, but not dicrotic. His tongue and 
mouth are clean, his throat not reddened. The 
thorax moves well ; breath sounds are clear and 
the heart sounds approach tic tac rhythm. The 
patient rests with his knees drawn up. The 
abdomen is rigid and below the level of the 
ribs there is no distention. The spleen is 
firm and easily palpable, and there is consider- 
able gurgling in the abdomen. No generalized 
or local tenderness can be made out, although 
the patient points to the abdomen with motions 
of distress. Rose spots were looked for on sev- 
eral occasions but never found. 

On August 24, a Widal in 1-10 dilution was 
positive in twenty minutes. Widal in 1-60, no 
clumping in one hour. On the 25th., the 
Widal in dilution of 1-30 clumped in twenty 
minutes. 

The temperature at the time the patient en- 
tered the haspital ran between 100.4** - 102* 
with pulse between 96 and 102. Respirations 
were 24-28. The patient had seven stools on 
the first day of entrance, afterwards the bowels 
were moved by enema. For four days after 
entering he ran a continuous irregular tem- 
perature up to 102.8°. On the 5th day his 
temperature fell to normal and on the 4th of 
September his temperature became subnormal, 
ranging between 96° and 99° by rectum. His 
pulse after the temperature fell ran between 
78 and 88. His temperature remained sub- 
normal until the day before he died, when it 
arose to 102.6° by rectum. During this time 
his mental condition was apathetic at all times, 
but occasionally he had hallucinations of sight 
with mild delirium. For two weeks his pulse 
was of very low tension, very small and at times 
was imperceptible at the wrist. His heart 
sounds were very faint and approached tic tac 
rhythm. Most of the time, the sight of food 
seemed distressing to him and for two weeks 
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before his death he refused almost all nourish- 
ment taking only an occasional spoonful of 
milk or albumin water. The urine examina- 
tion was negative. Blood examination showed 
5,290,000 red cells, 7,100 whites and hemoglo- 
bin of 90%. Stools were negative. The 
systolic blood pressure taken on the 14th of 
September was 65. 

An early diagnosis of typhoid fever was 
made because of the positive Widal in dilution 
of 1-30 in twenty minutes and he was treated 
as a frank case of typhoid fever with a post- 
typhoidal psychosis up to the day he died. No 
blood cultures were taken. However, in view 
of the low blood pressure, retracted abdomen 
\vith peculiar onset, and prolonged subnormal 
temperature, a final diagnosis of miliary tuber- 
culosis with involvement of the adrenal glands 
was made before the autopsy, in spite of the 
fact that no pigmentation of skin or mucous 
membranes could be found. 

The autopsy disclosed caseous tuberculosis of 
the mediastinal lymph nodes, extensive pleural 
adhesions, small heart with brown atrophy and 
fatty degeneration. There was enlargement and 
hyperplasia of the spleen, hyperemia and en- 
largement of Foyer's patches, enlargement of 
the retroperitoneal glands and mesenteric 
lymph nodes and caseous tuberculosis of both 
adrenals. No disseminated tubercles were 
seen in the liver, spleen or kidneys nor in other 
parts of the body. Examination of the brain 
was negative. 

It has often been noted that Addison's dis- 



ease without pigmentation usually runs a 
rapid course, as was the case with our patient. 
The enlargement of the spleen is rather un- 
common in this condition. 

In conclusion: A" patient sick in the Hos- 
pital for thirty days and indisposed for some 
time before this was believed to have typhoid 
fever. On account of a prolonged subnormal 
temperature and low blood pressure together 
with other atypical manifestations the diagno- 
sis was ultimately changed to Addison's dis- 
ease without pigmentation and this diagnosis 
was confirmed at autopsy. 

DISCUSSION 

Dr. James H. Agnew: I saw this patient early 
in his febrile period. A Widal in dilution of 1-10 
was positive, and 1-50 negative. Later on another 
Widal was taken and a dilution of 1-30 gave a 
positive reaction. As far as the Widal is con- 
cerned it is the custom in this laboratory to take as 
a standard a dilution of 1-50, which if positive 
should clump in one hour. We also generally take 
a 1-10 dilution, as a check for any gross error. In 
this case while a positive reaction in 1-30 dilution 
should not have been considered, yet every so often 
in early typhoid, we find these beginning reactions. 

I did not see the patient after that, but upon 
my return, was told he died of Addison's disease. 
The most significant feature of this was the absence 
of pigmentation, which may not be extensive but is 
practically always present at some stage of the 
disease. W^e often find other signs and symptoms 
in Addison's lacking but the pigmentation can gen- 
erally be depended upon. 

As regards the diagnosis of miliary tuberculosis, 
I would say that the physical signs in the chest 
were negative. No X-ray was taken because the 
physical examination did not indicate it. 
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STUDIES ON THE ETIOLOGY AND 
TREATMENT OF GOXORRTIEA. 
Cahl C. Wahdes, M.D. {Michigan '95) 

LOS ANGELES, CALIFORNIA. 

The diagnosis of gonorrhea lias been in part 
basetl . on the microscopic appearances of 
stained smears made from the purulent dis- 



the course of the disease the test becomes nega- 
tive and gonocoeci cease to appear in cultures, 
yet it is common experience to observe intra- 
cellular cocci in the exudate. The question 
arises whether the usual microscopic examina- 
tion of smears is a safe criterion of the pres- 
ence of gonocoeci. In a recent article' I en- 
deavored to show that many, if not all, the in- 
tracellular, biscuit shaped and Gram negative 
cocci which make up the diagnostic picture 
may not he gonocoeci at all, hut are organisms 



charge. Probably in a majority of cases this 
procedure is adequate in the early stage of 
the disease, since the microscopic picture is 
then characteristic and invariable, but as has 
been stated by Schwartz, McNeill and others, 
the diagnosis of chronic gonorrhea depends 
upon cultural methods aided by the comple- 
ment fixation test. As these authors have 
stated, the positive gonococcus complement 
fixation test means the presence of a focus of 
gonococcus somewhere in the body. Late in 



of the species staphylococcus, and I based this 
conclusion in part on the following observa- 
tions : 

1. The normal urethra is the habitat of a 
staphylococcus albus, to which I have given 
provisionally the name of staphylococcus 
urethrae which is capable of talcing on 
virulence (infestiousness) under certain con- 
ditions just as the coccus of Welch in 
the skin and the staphylococcus in the throat. 
1. J<nini*1 ot tb« InfMtloDi Dlieue*, Inlr. ttlS. 



Dried, dead, sterile gonocoeci, gonococcus auto- 
lysate and sterile tryptic ferments wheii placed 
within the healthy urethra cause transient dis- 
charge in which intracellular biscuit shaped 
cocci are demonstrable, 

2. The staphylococcus urethrae is invari- 



tion of the intracellular cocci, and their devel- 
opment into colonies. In the same cultures 
the development of the gonocoeci may be 
studied and the differences in characters of the 
two organisms noted. 

.5. The staphylococcus in the ] 



ably present in cultures from gonorrheal 
urethritis. Pure, or almost pure cultures of 
gonococcus are exceedingly rare, and as I have 
stated elsewhere, appear to have special signifi- 
cance of impending epididymitis. 

3. The staphylococcus, ordinarily positive 
to the Gram stain, may lose the stain in the 



human serum or ascites in hydrocele fluid 
normally develops as a biscuit shaped diplo- 
coccus, and in this form is capable of losing 
the Gram stain. On ordinary media the dip- 
lococcal form is rarely seen, the individuals 
being spherical, clumped and positive to the 
Gram stain. 



presence of serum and leucocytes. The diag- 
nostic picture of gonorrheal pus smears may 
be reproduced artificially, in vitro, with staphy- 
lococcus, whereas it has been impossible to do 
so with gonococcus. 

4. By special methcKls of cultivation it is 
possible to observe the growth and multiplica- 



6. The gonococcus upon the same body- 
fluid media is distinguished by its irregularity 
in s\7.G, morphology and staining. The biscuit 
form is not characteristic. It stains feebly 
with methylene blue, even with heat, and the 
individuals seldom show clear-cut outlines, 
many being shadowy. Autolysis is one of the 



13 



most prominent characters and is to be ob- 
served in the youngest colonies. 

7. There is little or no aflBnity between the 
virulent gonococcus and the leucocyte. The 
gonococcus ferment, like the leucoprotease of 
the pus cell, is tryptic in character, and the 
latter especially is fatal to the growth of the 
organism. 

8. The gonococcus does not produce true 
abscess in animals or man, that is, it is not a 
pus producing organism. The products of 
disintegration (autolysates) are toxic and will 
cause sterile exudates. The staphylococcus, on 
the other hand, is a pus producing organism. 

These observations and others have led me 
to infer that the staphylococcus which Jias 
been regarded largely as a concomitant and ac- 
cidental organism may be assigned a definite 
place in the etiology of gonorrhea. A casual 
relation to the disease we may believe would 
scarcely assure the formation of antibodies in 
the serum of the gonorrheic patient, whereas 
the serum of such patient possesses at certain 
periods some degree of staphylococcus lysins. 
immune opsonins, and produces deviation of 
complement. There is never at any time dur- 
ing the course of an uncomplicated case of gon- 
orrhea very considerable antibody formation 
either to staphylococcus or gonococcus, else the 
symptoms of illness would be more pronounced. 
Antibody and antigen affect slight combination 
so long as the latter is remotely confined to 
the urethra, but once bacteria reach the 
epididymis or the joints, symptoms of consti- 
tutional reaction appear. 

A further inference assigns the staphylococ- 
cus and gonococcus to a symbiotic relationship 
in the disease. Just what factor is responsible 
for the heightened infectiousness of the staphy- 
lococcus is not altogether clear. Evidently the 
ferment of the gonococcus is not alone this 
cause. The simplest explanation appears to 
lie in the life and growth of the gonococcus, 
and the stimulus is manifest throughout the 
diesase and apparently persists often long 
after gonococci have disappeared from cultures 
and complement fixation has ceased. 

How extensive a role the gonococcus plays in 
epididymitis and arthritis is problematic. My 
own cultural experiments lead me to believe 
that here the staphylococcus has an important 
part. A striking symptom of epididymitis is 
the cessation of the urethral discharge. I have 
been able to produce a like diminution by inoc- 
ulations of dead staphylococci, but not with 
gonococci. At all events the symptom is due 
to autoinoculation. 

If the staphylococcus occupies the place as- 
signed to it the next inference would be that 
any treatment not directed against it, as well 
as against the gonococcus, must be erroneous. 



Gonococcus antisera have proved disappoint- 
ing. Gonococcus vaccines appear to serve 
little purpose. When fresh they may be toxic, 
and when old they are quite inert. It is my 
belief that it is possible to develop a method 
of treatment along immunologic lines which 
will meet the exigencies of the double infection. 
Such a method aims to supply the body of the 
infected individual with the antibodies which 
it appears to be unable to manufacture in large 
amount for itself, by means of an immune 
serum, and at the same time to create in the 
patient^s system an active immunity by intro- 
ducing antigen, or in other words by inoculat- 
ing with staphylococcus suspensions. By this 
means, a combination of active and passive 
immunization, it is expected to assist the body 
in speedily overcoming an infection which is 
so localized and remote from the factory of 
immunizing substances that ordinarily the re- 
sponse is very slow. This expectation has been 
fulfilled sufficiently in practice to warrant 
further effort. I am at the present time work- 
ing on such biologic products and shall soon 
be prepared for a more extended trial of them. 

DISCUSSION. 

Dr. Udo J. Wile: The paper of the evening is 
certainly instructive to all of us. I am certain that 
many cases of gonorrhea are overtaxed as the result 
of finding intracellular organisms which are thought 
to be gonococci but are, according to Dr. Warden, 
unquestionably staphylococci. The demonstration of 
the staphylococcus invariably in gonorrhea suggests 
that there may be a symbiosis and one wonders 
whether or not the staphylococcus may not be re- 
sponsible for the purulent character of the disease. 
Weight is given to this possibility by the fact that 
gonorrheic conjunctivitis is always purulent. The 
staphylococcus is a normal habitant of the conjunc- 
tiva, whereas we assume the gonococci alone to be 
responsible for gonorrheic arthritis, in which case 
the exudation is not purulent. In connection with 
epididymitis it has been suggested that the cessation 
of the discharge from the urethra is due to the 
high temperature, it being a fact that the gonococcus 
cannot survive long at a high temperature. 

The close similarity of the meningococci and 
gonococci has been made use of by Heitz-Boyer of 
Paris, who uses very successfully a vaccine of men- 
ingococcus in the treatment of gonorrheic arthritis, 
epididymitis, and orchitis. 

Dr. Frederick R. Waldron: There seems no 
question but that Dr. Warden has proved that our 
morphologic diagnosis of gonorrhea is not con- 
clusive and that the typical intracellular ^Gram-nega- 
tive diplococci are not gonococci. I do not think 
he has emphasized enough the work I have seen him 
do in his laboratory. He takes cultures from a 
case of gonorrhea and shows in his ascitic fluid 
slide cultures we have always taken to be typical 
gonococci, intracellular Gram-negative diplococci, 
developing step by step into large colonies from 
which he takes subcultures. These pure cultures 
retain their original characteristics while grown on 
special media at body temperature and can be 
put abundantly into leucocytes where they make a 
typical picture of gonorrhea. But this same culture 
will grow on ordinary culture media, lose its Gram- 
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negativism and revert to the typical round staphy- 
lococcus form and vice versa. The real gonococcus 
he shows to be an organism behaving in a radically 
different way. 

I am convinced that we must be rather careful 
about making a final morphologic diagnosis of 
gonorrhea. However, I am not convinced that 
typical clinical gonorrhea, smears from which show 
the generally accepted picture, cannot be safely 
treated as such, whether it is a case of symbiosis or 
reversion. 

The great importance of Dr. Warden's work, 
aside from its pure scientific value and its sugges- 
tions as to Gram-negativism, seems to be its possi- 
bilities, so far as the making of vaccines and im- 
mune sera is concerned. Anyone who has used 
these agents in the treatment of chronic gonorrhea 
and its complications cannot fail to be impressed 
with what they accomplish in a certain percentage 
of cases. Many cures in from twenty- four to 
seventy-two hours of cases of very acute gonorrheal 
rheumatism of the most typical kind can be as- 
cribed to no other agent than the vaccine. Serum 
treatment, also, is often followed by an imme- 
diate disappearance of the organisms from the dis- 
charge in many chronic cases. Yet the many abso- 
lute failures with both agents leave much to be de- 
sired. This may be entirely changed by Dr. War- 
den's work. 

Whether the brilliant results were due to gono- 
coccal or to a peculiar staphylococcal vaccine cannot 
be known as he has often found that commercial 
gonococcal vaccine was being derived from a Gram- 
negative staphylococcal culture. That there is abun- 
dant clinical evidence of a symbiosis of a mixed 
infection, is supplied by the mixed vaccines fur- 
nished by the drug houses for years. 

I cannot agree with Dr. Wile in regard to the rea- 
son for the often observed cessation of the dis- 
charge during an epididymitis and sometimes the ap- 
parent permanent cure of the disease. Concurrent 
fever due to something else might do the same thing, 
but this I have never observed. It is much more 
probable that the improvement and not infrequent 
cure is due to an autoinoculation. 

In fact there are many things of just this kind 
that point to vaccine and serum therapy as being our 
great hope in the cure of this stubborn and danger- 
ous disease. The character of the work demon- 
strated to us this evening gives us every reason to 
expect that Dr. Warden will be able to carry it to 
its logical conclusion. 

Dr. D. M. Cowie: A point which Dr. Warden 
has not emphasized is the beautiful method he uses 
for the study and differentiation of the gonococcus 
colonies. With the materials at hand it is almost 
as easy to do this as it is to make the ordinary 
smear preparations. I have had the pleasure of 
going over this work with Dr. Warden and have 
been convinced of the practicability of the method 
in clinical work. The films of ascetic agar are 
spread on sterile slides; they are then put in a large 
Petri dish and placed in an incubator. From, five 
to ten slides are easily accommodated in the Petri 
dish. A small dish of sterile water is placed in the 
dish to supply moisture. The next morning the 
slides are examined under the microscope with the 
one third objective. There is absolutely no difficulty 
in differentiating the very characteristic gonococcus 
colonies from the staphylococcus colonies. I believe 
this method could be made use of in the study of 
other micro-organisms of clinical importance. 

Dr. James G. Gumming: Dr. Warden's work is 
not only interesting but very important inasmuch as 
it throws light on the evolution which the gonorrheal 
organism may pass through. I think any of us 
who have grown the organism on artificial media 



have noted the variation in its characteristics with 
the Gram stain. Dr. Warden's explanation of this 
and his demonstration by the slide method is orig- 
inal and of great value. 

Dr. Warden (closing) : I have done considerable 
work on epididymitis cases, and it hardly seems pos- 
sible that the elevation of temperature could of 
itself cause the cessation of the discharge. A like 
cessation follows inoculations with staphylococcus, 
which procedure scarcely ever produces fever. By 
my method of culture one may observe the marked 
diminution of staphylococcus colonies both in cases 
of epididymitis and in those inoculated artificially, 
while the gonococcus colonies persist for some time. 

The gonococcus is not a pus producing organism. 
My experience has been the reverse from those who 
claim that gonococcus only is to be obtained from 
the joints in gonorrheal rheumatism. I have never 
succeeded in growing the gonococcus but have in- 
variably cultivated the staphylococcus. 

The meningococcus strongly resembles the gono- 
coccus. It is noteworthy that staphylococcus occurs 
in the cerebrospinal fluid in about 30 per cent, of 
diplococcus meningitis cases. 

The question of relationship between the gono- 
coccus and the staphylococcus is puzzling to me. 
While I have inclined to the idea of symbiosis, 
nevertheless I am unable wholly to get away from 
the possibility of direct biologic relationship through 
variation. 

DESCRIPTION OF ILLUSTRATIONS 

Fig. 1. Proliferation, on ascites agar, of arti- 
ficially phagocyted staphylococcus urethrae, one 
hour after inplantation. X 1200. 

Fig 2. The same, young colony at 6 hours. The 
leucocyte has been overgrown. X 1200. 

Fig 3. The same, young staphylococcus colony 
18 hours old. Shows the normal morphology of 
the organism on serum medium. Gram negative. 
X 1200. 

Fig. 4. Margin of gonococcus colony 24 hours 
old. 

Fig. 5. Smear from artificial urethritis, gono- 
coccus excluded. 

Fig. 6. Gram negative, intracellular, biscuit- 
shaped cocci, identical with smears in gonorrhea, 
produced artficially with staphylococcus urethrae. 
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A CASE OF TRAXSCORTTCAL MOTOR 

APHASIA. 

Albert M. Barrett, M.D. 

Professor of Neurology and Psychiatry, UnlTertitj of 
Mlclilgan. 

(From the Psychiatric Clinic, University Hospital, Ann 
Arbor. Michigan.) 

I desire to present a patient with an aphasic 
disorder of speech which suggests the type of 
the transcortical motor aphasia. The case is 
that of a woman, who is a patient in the 
Psychopathic Hospital and is now sixty years 
old. Her mother had been childish in her 
old age. The account of her own life given 
by her relatives developed nothing of import- 
ance, ex(*ept that her school training was 
limited, as she did not get beyond the third 
reader. She, however, had learned to read and 
write and was described by her sister as a 
'^brilliant and witty young woman.'* 

About two and a half years ago she had 
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an apoplectiform attack. For a short time she 
was motionless, then began to talk and "spoke 
as plainly as she does now/' She showed no 
paralysis and a few days later returned to her 
work. She performed her household duties 
acceptably until the spring of 1913, when her 
work was badly done and her memory much 
impaired. At times she was abnormally irri- 
table. There were expressions suggesting de- 
lusions, such as "Blood had run out of her 
side/' "At nights she had seen her dead par- 
ents/' In this condition she came to the 
Hospital. 

Physically she showed the appearance of 
early senility. The heart was not pathologic, 
and the blood pressure was 110. The blood 
and cerebrospinal fluid showed no pathology. 
The right hand grasp was a little less than the 
left and there was difficulty in the tests for 
muscle coordination. The important disturb- 
ance for our purpose here, was in the field of 
language. A summary of a large amount of 
material obtained from manv examinations 
gives the following information : 

She always understood the purposes of the 
examination and gave good attention until 
fatigued. She often became agitated at her 
inability to do things as she should and some- 
times cried. There was usually a long delay 
before giving the desired reaction. She was 
right handed and showed good preservation of 
tone appreciation. 

Reaction to words heard: Simple commands 
were always understood. When several com- 
mands were given in succession she correctly 
understood the first and often the second but 
rarely any more. Her attitude in these in- 
stances seemed to indicate that she could not 
remember what was asked. She correctly com- 
posed a number of words of from three to five 
letters when spelled to her. There was no 
paraphasia or perseveration in her verbal re- 
sponses, but frequently, when fatigued or when 
several requests had been given in succession 
she found it difficult to free herself from a 
previous action. 

Picking out objects when named: This was 
correctly done when the objects were at all 
familiar. 

Reaction to things heard: She correctly 
recognized a number of objects from their 
characteristic sounds. 

Repeating words and sentences from dicta- 
tion: All words and simple sentences were 
correctly repeated without paraphasia. Tjonger 
sentences were often repeated in fragments as 
if she could not remember all that had been 
given. 

Spontaneous speech : On the ward she spoke 
but little. She would answer questions and 
occasionallv would volunteer a limited con- 
versation. Usuallv when addressed on the 



visits of physicians she would answer without 
hesitancy questions regarding her health but 
there would be no further response until an- 
other question was put. Sometimes she could 
repeat the alphabet correctly but usually she 
would stop before she finished and then could 
not pick it up again at the place she had 
stopped. When prompted she would usually 
go on correctly. Sometimes numerals were in- 
termingled among the letters. Counting 
showed the same difficulty. She spelled a few 
simple words of from three to five letters cor- 
rectly but in the majority of instances a few 
letters were correct and others were wrong. 
Usually the number of letters in a word were 
correct and the incorrect letters given had 
some resemblance to those desired as: tree was 
spelled "troo". Michigan was started "Mig". 

Reaction to things seen: It could not be 
demonstrated that there was any hemianopsia. 
Any exact determination by the perimeter was 
out of the question and the disturbances in her 
speech made even the reactions to rough tests 
unsatisfactorv. Whatever tests were made did 
not suggest hemianopsia. She was presbyopic 
but there was no marked decrease in her visual 
acuity. She correctly named most familiar 
objects when shown to her. Pictures of many 
complicated structures such as machines she 
did not nam? Scenes containing a number 
of figures in action were poorly described. 

Reaction to words seen: The letters of the 
alphabet and numerals were usually correctly 
identified. A few simple words of from three 
to five letters were very rarely correctly given. 
Her name she usually picked out correctly. 
She was totallv unable to read sentences, head- 
ings in newspapers or printed or written re- 
quests. 

Reaction to things smelted: Wintergreen 
was called perfume but was not named more 
specifically. Further tests gave no correct re- 
actions. 

Reaction to things tasted: Salt was cor- 
rectly identified. Vinegar was called sour. 

Reaction to things felt: From both right 
and left hands she correctly identified the 
forms of a few geometric figures and correctly 
named a number of familiar objects. 

Writing: She was totally unable to write. 
She usually began the test as if she would be 
able but the characters made had little resem- 
blance to those desired. Copying was only 
possible in a few instances when she traced a 
few forms by following close to the lines of 
the figure. 

Mimic and aestures: In no instances did 
she correctly react to motions indicating de- 
sired actions. 

The internal language: It seems probable 
that in large part the internal language was 
preserved. The fact that she spelled many 
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words correctly and that, in her attempts at 
writing, the number of characters had a near 
relation to the number of the proper word 
would indicate this. The tests of Onuf and 
Liepmann were unsatisfactory owing to the 
apraxic disorder. 

Apraxia: In most of her motor reactions 
there was a delay between the reception of the 
request and the execution. In repeating words 
and naming objcts the response was fairly 
quick. In executing commands there was a 
marked delay as if puzzled how it was to be 
done. A good example of this was the reaction 
when asked to point to her nose with her right 
hand. She looked at her right hand, moved 
her arm about, placed her hand on her knees 
and kept it there. When the command was 
repeated she put up her hand hesitatingly 
slowly approaching her nose and then grasped 
it as if pinching it. Asked to put her left 
hand on her forehead she put out both hands, 
looked at them in a puzzled way as if trying 
to decide which was the left, after having cor- 
rectly decided she held it up and looked at the 
examiner as if not knowing what to do with it. 
When the command was repeated she placed 
the hand on her head. 

She understood the use of objects such as a 
comb, glass, knife and fork and pencil. There 
was always much difficultv in their use but 
never were thev used incorrectly. She was 

• * 

shown a comb and asked what it was used for. 
She replied promptly *% comb the hair.'* 
When asked to use it she took the comb in 
her hand, turned it about, fingering it in vari- 
ous ways, hesitatingly reached it up towards 
her hair and finally used it correctly. 

The results of the examinations show that 
there is present an almost complete alexia, a 
total agraphia, diminished spontaneous speech, 
preserved repeating from dictation and a 
marked difficulty in the correct starting of 
many purposeful actions. 

There is no disturbance on the receptive 
side of auditory speech nor on the emissive 
side and the path between the auditory and the 
motor speech regions is preserved. There is no 
perseveration. There is evidently some intelli- 
gence defect present. This is seen in the 
general dullness of the woman, her lack of in- 
terest in her personal care and a certain 
amount of emotional deterioration. 

Clinically this group of symptoms resembles 
some of the descriptions of the transcortical 
motor aphasia, although the amount of volun- 
tary speech that is preserved is more than in 
most of the cases described and the loss of 
reading and writing is more than usual. 

The motor difficulty is of the nature of an 
apraxic disorder. The movement idea is al- 
ways correctly formed and the auditory com- 
mand is always understood. The difficulty is 



in the connections between the area where the 
auditory speech memories are deposited and the 
area where the movement idea is formed; It 
corresponds in this respect to Liepmann's ideo- 
kinetic apraxia. 

To localize the disturbance is not altogether 
easy. The general intelligence disturbance 
and the marked memory impairment suggest 
a wide spread brain involvement and this is 
the process which has sometimes been found 
in the transcortical speech difficulties. The 
ataxia and agraphia are so marked as to almost 
make certain the localization of a disturbance 
in the region of the left angular gyrus. To 
account for the apraxia the lesion would have 
to involve the connecting fibers of the left audi- 
tory and the motor areas. Further than this 
it seems impossible to go at this time. 

DISCUSSION. 

Dr. Carl D. Camp: Dr. Barrett's case is inter- 
esting to me but the ground has been covered so 
fully from a neurologic point of view that I have 
nothing to add. It is only proikr to remark that 
all of the cases on record show such great varia- 
tions that for purposes of localization it is difficult 
to make use of these symptoms in any positive clin- 
ical way. It is naturally more or less of a guess 
what the lesion in each case is or where it is located. 



BILATERAL INTERMTTTEXT SWELL- 
IN^GS OF THE PAROTID GLANDS 
DUE TO INFECTION OF 
STENO'S DUCTS (SIA- 
LODOCHITIS). 

Albion Walteh Hewlett, M.D. 

Professor of Internal Medicine, University of Michigan. 

(From the Clinic of Internal Medicine. University Hospital, 
Ann Arbor, Michigan.) 

Mrs. M. 6., age thirty, came to the Medical 
Service at the University Hospital on May 6, 
1913, complaining of swellings on the sides of 
her face. The family history was unimportant. 
In the past she had had some stomach trouble 
with belching and heart-burn, some menstrual 
irregularity and for the past eight years a 
leucorrheal discharge. 

The present illness began in January, 1911. 
While tasting food in the kitchen she experi- 
enced a pain in the left side of her face, which 
was followed by an acute swelling in the region 
of the left parotid gland. This swelling, 
which was tender on pressure and which in- 
terfered with opening the mouth, lasted about 
two and a half hours and then disappeared 
spontaneously, leaving the side of her face 
somewhat tender. For the following three 
months these swellings recurred almost daily 
on the left side but since then both sides of 
the face have been affected. They come es- 
pecially in the morning immediately after tak- 
ing the first bite of food. During one of the 
attacks, the patient received a blow over the 



17 



swelling which caused it to disappear. The at- 
tacks have varied greatly in frequency but she 
has rarely passed a week or more without 
trouble and in the last nine months the swell- 
ings on one side or the other have been almost 
continuous. She has frequently been unable 
to eat on account of the pain. Her general 
health has become impaired and her weight 
has fallen from 128 to 101^/^ pounds. 

The examination showed a poorly nourished 
young woman, quite pale and with bilateral 
tender swellings of the parotid glands, which 
prevented her from opening her mouth freely. 
Examination of the insides of the cheeks 
showed that the papillae upon which Steno's 
ducts emptied were considerably swollen, red- 
dened and quite hard to the touch. Muco- 
purulent material could be obtained from the 
mouths of the ducts. Probing failed to dis- 
cover any calculus or other foreign body and 
an X-ray of the cheek was negative. Upon 
several occasions it could be shown that pres- 
sure upon the parotid gland caused consider- 
able fluid to come from the duct and that 
while the first few drops were mucopurulent, 
that which followed was clear mucus. Micro- 
scopic examination of the mucopurulent ma- 
terial showed numerous pus cells but no or- 
ganisms. 

It was therefore evident that we were deal- 
ing with a bilateral inflammation of the ter- 
minal portions of Steno's ducts, the symptoms 
of parotid swelling being due to obstruction of 
the excretory ducts by a swelling of the mucosa 
or by a plug of mucopurulent material. It 
is interesting that the early attacks occurred 
only on taking food, which naturally excited 
the gland to vigorous secretion. The ten- 
dency of attacks to occur after the first food 
taken in the day, is also interesting, because 
it seems probable that during the night the 
absence of salivary secretion allowed the ducts 
to be more effectively obstructed by the muco- 
pus. The disappearance of the swellings on 
one occasion after a blow upon the side of 
the face, may also be interpreted as being due 
to a dislodgement of the mucous plug in the 
duct. 

The treatment consisted first in daily in- 
stillations of a 10 per cent, argyrol solution 
into the ducts and second of frequent massage 
of the glands, so as to keep the ducts open 
Under this treatment the condition rapidly 
improved. The trouble which had been prac- 
tically continuous for eight or nine months be- 
came better, the parotid swellings disappeared, 
and the material obtained from the ducii lost its 
mucopurulent character. The general health 
of the patient also improved; the hemoglobin 
rose from 45 to 84 per cent, and the lost 
weight was recovered. 

An operation for curettage of the uterus and 



repair of perineal lacerations was performed 
in Dr. Peterson^s department on May 18. 

The patient has reported a number of times 
at the Hospital for examination since her dis- 
charge on May 31. She states that she has 
had occasional slight attacks of parotid swell- 
ing with pain in this region but she has had 
no severe attacks since leaving the Hospital. 
Examination of the ducts on the occasions of 
her return have always shown an absence of 
acute inflammation. The swelling and red- 
ness of the papillae have not returned and the 
parotid secretion has remained clear. 

DISCUSSION. 

Dr. D. M. Cowie: A very interesting disease for 
which this condition may sometimes be mistaken is 
that known as Mikulicz disease. This condition is 
characterized by painless bilateral enlargement of 
the parotid, sublingual, and orbital glands. It oc- 
curs in children as well as in adults. Some twelve 
or thirteen cases have been recorded in children. 
It is not associated with the symptoms of acute 
inflammation. There is a well known type of inter- 
mittent inflammatory parotitis. Dr. Hewlett's case 
is of interest from the viewpoint of retention result- 
ing from apparent stenosis of the ducts and evi- 
dently does not resemble this latter type. 



A CASE OF CHYLURIA. 
TTatitiy B. Schmidt, M.D. 

Instructor In Ollnlcal Microscopy, Unlyenrity of Michigan. 
(From the Clinic of Internal Medicine, University Hos- 
pital, Ann Arbor, Michigan.) 

Mr. F. J., age fifty, American, married, entered the 
University Hospital on October 6. 1913, complaining 
of painful urination, constant dull pain in the blad- 
der region, following which he passes milky urine. 

History — His family history is imimportant. He 
has had the usual diseases of childhood, but never 
scarlet fever nor typhoid. He had pneumonia at 
35 and gonorrhea at the same age. At the age of 
42 he had sciatica. He denies having had syphilis. 
There was never any tuberculosis in the family and 
the patient has never been exposed to tuberculosis 
that he is aware of. 

About a year ago the patient first noticed that his 
urine occasionally resembled milk. At this time for 
four or five weeks he complained of a dull pain in 
the bladder region with some difficulty in passing 
the urine in the morning. During the past year 
he has had fifteen or twenty similar attacks, coming 
on irregularly and at times apparently brought on by 
excessive exercise. The last attack began October 
1, 1913. The urine at this time was slightly cloudy 
and on the following morning he had pain in the 
bladder region and passed a much cloudier urine 
than the previous night. This urine had the same 
milky color. The patient thinks that this attack 
may have been precipitated by splitting wood the 
day before. 

The dull pain in the bladder region still exists 
but is not as bad as formerly. He has never had 
any chills, fever nor sweating in any of the attacks 
and the urine has never contained blood. The 
amount of urine passed during the attack is much 
smaller than normal and he has often observed 
clots which resemble milk curds. Occasionally they 
cause some difficulty in micturition. As these at- 
tacks usually begin after arising in the morning, he 
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thinks that posture may play an important part in 
their causation. 

The patient seldom coughs, and has never had 
any night sweats nor fever in the afternoon. He 
complains of some slight shortness of breath on 
exertion, but has never had any edema of the ex- 
tremities or of the genitals. His appetite is fair, 
and his bowels usually are regular. He has never 
been jaundicd nor had clay colored stools. He has 
lost about forty pounds, and has not regained this 
since the first attack. The patient's home is in 
Michigan, and he has never been out of the state 
except for seven months which he spent in Colorado 
and two visits to the state of California. 

Physical Examination — Physical examination 
showed a well nourished muscular man of good 
color. There is no general glandular enlargement. 
The heart and lungs are negative. The edge of the 
liver is distinctly palpable but apparently not en- 
larged. The spleen is not palpable. There is no 
enlargement on percussion, and no elephantiasis. 
The genitals are normal. On examination, the eye 
grounds show arteriovenous compression, and there 
are myopic changes. 

The Von Pirquet tuberculin test after forty-eight 
hours gives a slight reaction to 25 per cent., but 
is otherwise negative. Three milligrams of tuber- 
culin given subcutaneously after thirty-six hours 
give a marked local reaction with no general nor 
focal reaction. The Wassermann is negative. 
Cystoscopic examination of the bladder is negative 
and the phthalein test from the catheterized ureters 
showed that the left kidney is excreting normally. 
No fluid was obtained from the right kidney because 
of kinking of the catheter on that side. 

At the time the patient entered the Hospital his 
urine was negative. The patient was placed in bed 
and given an excess of fats without results. A few 
days before he left the Hospital, he had an attack 
of "milky urination." The specific gravity of this 
urine was 1009. It was negative to the Fehling's 
test. It would not clear on boiling nor upon the 
addition of acids. Microscopically the urine con- 
tained very small refractile granules. There were 
neither casts nor ova and no parasites seen in the 
sediment. The test for albumin was positive. 
Shaken up with twice its volume of ether, it lost 
its milky color, the resultant fluid being of a 
turbid grayish appearance. 

On October 15, 1913, the urine was again perfectly 
clear and negative upon examination. His blood 
was examined carefully; on two occasions at night, 
about 10:00 p.m. and 1:00 a.m. No filaria were 
discovered. There were 5,000,000 red cells and 7,800 
whites and a hemoglobin of 85 per cent. (Meischer) 
The systolic blood pressure was 125. Examination 
of the stools was negative. The temperature re- 
mained normal during the time the patient was in 
the Hospital. 

Diagnosis — Since no definite etiologic factor 
could be found in this case, the diagnosis of idio- 
pathic chyluria was made. 

These idiopathic chylurias are relatively 
rare. It has been observed that thev run an 
intermittent course, as do the chylurias of fila- 
rial disease. They are more or less noticeably 
affected by posture, many cases exhibiting a 
tend en ev to show chvle in the urine after aris- 
ing in the morning. In thirty cases reported 
in the literature, in two instances a pelvic or 
inguinal abscess preceded the chyluria. Mag- 
nus Levy reported a case of chyluria with 
milky urine from the right ureter at night or 



only when the patient lay in the recumbent 
position. Dr. Saxton Pope has reported a 
case of chyluria in a Japanese school boy who 
had had Pottos disease and psoas abscess in 
infancy. As shown by a cystoscopic examina- 
tion, the chyle came from a sinus which opened 
in the region of the trigone. Ludke has re- 
ported a case of chyluria with inflammation 
of the bladder. Several cases have been re- 
ported, especially that of Charteris where the 
disease has been markedly influenced by pos- 
ture and Hertz reports a case with obstruction 
above the diaphragm. 

In conclusion, the chylurias due to filarial 
disease and also those of idiopathic origin, are 
conceded to be due to a rupture of the lymphat 
ics, either of the bladder, kidneys or ureter. 
Very few of the nonparasitic chylurias have 
come to autopsy. Up to 1908 only four have 
come to autopsy in Germany. Of these but one, 
that of Hertz, was due to obstruction. It 
would seem, however, that in all probability in 
all of these cases there is an obstruction to 
the lymphatics in the bladder, kidneys or 
ureter. However, it is impossible to demon- 
strate this obstruction at autopsy or clinically 
in the majority of cases. 
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DISCUSSION. 

Dr. James H. Agnew: This patient came com- 
plaining of some painful and difficult urination dur- 
ing these attacks. This was probably due to the 
small plugs or agglutinations of fatty material 
which form in the bladder in this condition. He 
had no symptoms whatever during his attack in the 
Hospital and neither were any of these plugs passed. 
One of the striking features of the urine was the 
perfect emulsification of the fat. A specimen after 
standing for a week or more showed no tendency 
towards the formation of a fat layer nor could the 
fat be separated by centrifuging. 

Dr. D. M. Cowie: It would be interesting to 
know the per cent, of fat in this patient's urine. 
This can be easily determined by the Babcock 
method which T have used a number of times, in 
the examination of chylous fluids. T believe we 
had a case of chyluria in the Medical Clinic a few 
years ago in a Chinaman. The man came to the 
clinic and was examined. His urine was found to 
be opalescent. He did not remain long enough, 
however, for complete examination and we were 
unable to follow up the case. 

» Dr. Charles B. G. de Nancrede: I have seen at 
least two cases of chyluric ascites in the absence 
of all evidences of filariasis. On one I made an ab- 
dominal exploration which resulted in an apparent 
cure, but a chyluric pleuritis succeeded the abdom- 
inal condition. About forty years ago I saw a similar 
chyle-like fluid which had been removed by a col- 
league from the tunica vaginalis testis. Unless my 
memory deceives me. Doctor F. P. Henry reported 
a case of chyluria occuring in Philadelphia where 
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the filaria were detected in the blood, although the 
patient had not resided in any locality where filaria- 
sis had ever been reported. 

Dr. a. W. Hewlett : The filarial type of chyluria 
is due to an obstruction of the lymphatic passages 
by the adult filarial worm. This causes a dilatation 
of the lymphatic channels with ruptures into the 
urinary passages. The mechanism which causes the 
non-filarial type of chyluria is not well understood. 
Of the few cases that have come to autopsy some 
have shown no definite disease of the lymphatic 
system, and in others the cause of the chyluria was 
not evident. 

Dr. Schmidt (Closing) : The patient brought 
this specimen to the Hospital. It was passed on 
October 1 this year and has stood in the labora- 
tory ever since. You see that it is perfect emulsion, 
also that it has not separated into layers. 



A CASE OF MOLLUSCUM CONTAGTO- 
SUM OF THE EYELIDS. 

Dennis V. Smith, A.B., M.D. 

Assistant In Ophthalmology. University of Michigan. 
(From the Ophthalmologic Clinic. University Hospital, 
Ann Arbor, Michigan.) 

The patient, M. H., female, aged eight, came to 
the clinic about six weeks ago complaining of red- 
ness and swelling of the left eye. Ever since an 
attack of the measles her eyes had been red and 
weak, but four weeks previous to her coming to 
the Hospital, the condition became very much ag- 
gravated and small growths appeared along the 
lid borders. 

History — The family and personal history were 
negative as regards the eye condition. The patient 
was well developed and with the exception of en- 
larged adenoids and tonsils was quite healthy. 

Examination — Examination showed the vision to 
be 5/7.5 in both eyes. Pupillary reflexes were 
normal. In the right eye there was slight con- 
junctival injection, and in the slightly thickened 
upper lid there was a small nodule one millimeter 
from the lid order and five millimeters from the 
inner canthus. The skin over the nodule was 
slightly tense and glistening but was fairly movable. 
In the left eye both lids were thickened with nar- 
rowing of the palpebral aperture and slight muco- 
purulent discharge at the inner canthus. The pal- 
pebral conjunctiva was distinctly hyperemic with 



small discrete papular elevations causing a rough- 
ened and thickened appearance. The ocular con- 
junctiva was injected. The iris and cornea were 
apparently normal. 

Along the roots of the cilia of the upper lid and 
external to the intermarginal line were two small 
nodules, one about three and the other about ten mil- 
limeters from the inner canthus. These were about 
one and one-half millimeters in diameter at the apex 
and about one millimeter high. The base was slightly 
broader and reddened, while the apex was finely 
granular, yellowish white and slightly umbilicated. 
About the middle of the lower lid border there was 
another nodule less elevated and broader than the 
two above. 

Diagnosis — A diagnosis of molluscum contagio- 
sum was made and confirmed by the Department of 
Dermatology. - 

Treatment — Upon incising the apices of the 
growths the contents were readily expressed as a 
finely granular whitish substance resembling sebum. 
The lesions were then treated with silver nitrate 
and soon healed over, leaving a slightly indurated 
area at the site of the growth. 

While the case was under observation two small 
indurated areas appeared on the cornea, one at 
the limbus at 4, and the other one millimeter inside 
the limbus at 8. The larger one at 4 had a ring 
like border with central yellowish infiltration and a 
clearer zone between. Several other small whitish 
vesicles appeared near the limbus but they all re- 
sponded readily to calomel and a pad, leaving a 
fine superficial vascularization of the cornea. 

DISCUSSION. 

Dr. Udo J. Wile: Molluscum contagiosum is 
more frequently seen in the skin than in the eye 
clinic, although the lesions do occur on the lid 
margin, being carried there undoubtedly by the 
fingers of the patient. The etiology of the disease 
is as yet unknown but it is highly probable that 
there is a filtrable virus. In an epidemic of mol- 
luscum contagiosum I endeavored unsuccessfully to 
inoculate my own skin with material expressed 
from a lesion and it seems not unlikely that in- 
fection occurs only where conditions are suitable 
in those perhaps predisposed. It is interesting to 
note that pigeons have a condition closely allied to 
molluscum contagiosum. A small epidemic of this 
disease occurred in Ann Arbor last year. I saw 
some six or eight cases at that timeu 
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FAMILY SUSCEPTIBILITY TO 

CANCER 

Aldred Scott Wauthix, Ph.D., M.D. 

(Professor of Pathology and Director of the Pathological 
Laboratories In the University of Michigan, Ann Arlx>r.) 

It has long been recognized that a family sus- 
ceptibility to certain forms of benign neoplasms 
exists. Many of the peculiar "family marks" 
or "birthmarks" distinguishing the members 
of certain family lines are neoplasms usually of 
a mature connective-tissue variety, ehieflv hem- 
angiomas, Imyphangiomas or fibromas (moles, 
warts, nevi, "strawberry mark," "raspberry 
mark," etc.). Lipomas, chondromas, osteomas, 
neurofibromas, gliomas, leiomyofibromas, pap- 
illomas, adeomas and cvst-adenomas have 
been observed to "run" in certain families, and 
most authorities agree as to the existence of a 
family susceptibility in the case of these neo- 
plasms. Certain varieties of carcinoma and 
sarcoma are also regarded by various writers 
as showing a less marked family tendency. 

As to a general susceptibility to cancer ap- 
pearing as a definite family characteristic, 
authorities at the present time are divided. Its 
existence is denied by some, and as strongly 
affirmed by others, but as a matter of fact there 
are very few good statistical studies of the fam- 
ily occurrence of carcinoma. Cancer surveys 
have yielded little of value because of the great 
difficulty in obtaining immediate knowledge of 
members of a given family for more than one 
or two generations. It is a well known fact 
that few hospital patients can give any definite 
information as to the cause of death of their 
grandparents, and the same thing is true of the 
population at large. It is only in rare instan- 
ces that a complete family history extending 
over several generations can be obtained. Fur- 
ther, when such rare complete family histories 
covering a number of generations can be ob- 
tained, it must be borne in mind that the diag- 



nosis of cancer a generation or two ago was 
almost wholly a clinical one, unsupported by 
microscopic examination ; and that the common 
clinical diagnosis of "tumor*^ covers a very 
large and heterogeneous class of conditions, the 
majority bearing no relationship to carcinoma. 
It is obvious that such a diagnosis has no sta- 
tistical value; but, as a matter of fact, many of 
our -so-called "cancer statistics" are based upon 
just such loose clinical statements. This is, 
however, no argument for rejecting all of the 
diagnoses of cancer that have been made with- 
out the corroboration of the microscopic exami- 
nation. Particularly in the case of lip, stomach, 
breast and uterine cancers may clinical diag- 
noses or family traditions be relied upon with 
a high degree of certainty. The outward ap- 
pearances of breast and lip cancers, the strik- 
ing symptoms of gastric and uterine cancers, 
in connection with a malignant course and 
fatal termination offer very fairly reliable cri- 
teria for both a clinical diagnosis and family 
tradition of cancer of these organs ; and the per- 
centage of error is probably not very great in 
so far as these conditions are concerned. In 
the case of other diagnoses of "abdominal 
cancer^^ or "tumor," "cancer of the liver," etc.. 
the precise nature of the affection is very doubt- 
ful. 

Throughout the literature, particularly that 
relating to cancer of the breast, there are re- 
corded instances of the multiple family occur- 
rences of cancer. Few of these consider more 
than the members of the same or of two gen- 
erations, and usually the affected members 
alone are taken into account. Such statistics 
give little information beyond the fact of the 
multiple occurrence of cancer in certain family 
groups or generations. Of recorded observa- 
tions of the multiple occurrence of cancer in 
one family for several generations the one of 
Broca (Traits des Tumeurs, 1866, p. 151) is 
the most important. In brief, this family 
showed cancer in sixteen out of thirty-seven 
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members, as follows: Madame Z, died at the 
age of sixty of cancer of the breast. She left 
four daughters (A, B, C, D) who died of cancer 
of the liver (2) and cancer of the breast (2) 
at the ages of 62, 43, 51 and 54 respectively. 
Madame A had three unmarried daughters, 
alive and well at ages of 68, 72 and 78 years. 
Madame B had five daughters and two sons. 
First son died, without issue, at 54, of cancer 
of the stomach. First daughter died at 35 of 
cancer of breast; second at 35-45 of cancer of 
breast; third, at same age, of cancer of breast; 
fourth, at same age, of cancer of liver; while 
the fifth died at 60, non-cancerous. All of the 
children of Madame B were without issue. 
Madame C had five daughters and two sons. 
The first son died in the armv without issue; 
the second son was alive and well at the age 
of 72. lie had one son dying at 18, and one 
daughter alive and well at 24. The first daugh- 
ter of Madame C died at 37 of cancer of the 
breast, leaving two sons and three daughters. 
The first of these was alive and well at 58, hav- 
ing three healthy sons; a second son died yQung 
without issue; first daughter died in child-bed 
at 28 ; second daughter died at 49 of cancer 
of the breast, bearing two healthy daughters; 
the third daughter died of consumption at 41. 
Madame C's second daughter died at 40 of 
cancer of the breast, leaving one healthy son; 
her third daughter died unmarried, at 47, of 
cancer of the uterus ; the fourth daughter died, 
at hh, of cancer of the breast, leaving two sons 
alive and healthy; while her fifth daughter 
died unmarried at 61, of cancer of the liver. 
Madame D had an onlv son alive and well at 
the age of 70. 

Williams (Xatural History of Cancer, 1908) 
has collected from the literature many examples 
of the multiple occurrence of cancer in families 
and family groups, and also added valuable ob- 
servations of his own. In 370 female cancer 
patients he found a history of heredity in 83 
or 22.4 per cent.; in 136 cases of mammar}' 
cancer there was a family history in 24.2 per 
cent., and in 142 cases of uterine cancer a 
history of heredity in 19.7 per cent. Such per- 
centages, as Williams points out, are very high 
from whatever point of view they may be re- 
garded. Butlin finds a family history of can- 
cer in 37 per cent, of cases of mammary cancer. 
Xunn estimates such a family history in breast 
cancer as 29.3 per cent., and I^emp at 23 per 
cent., all of these estimates agreeing fairly 
closelv. In certain families, as in Broca's 
case, the cancer chances are greatly increased, 
fifteen to twenty times that of individuals of 
the general population. If the chances of 
cancer for the individuals of certain families 
are fifteen to twenty times greater than for 
the individual of the general population, we 
must concede the existence of a family tendency 



to cancer, since such high percentages of oc- 
currence in certain family lines cannot be ex- 
plained on the grounds of environment, infec- 
tion, or mere coincidence. Particularly is an 
assumption of a family tendency justified when 
the cancer affects the same organ or tissue of 
one sex through a number of generations, as in 
the case of Warren, the patient, patients 
father, grandfather and great-grandfather all 
dying of cancer of the penis; and another in- 
stance reported by Earle of a patient with epi- 
thelioma of the scrotum, whose brother, father 
and grandfather all died of the same condition. 

Williams from his own experience and col- 
lected cases, therefore, regards the statistical 
evidence in favor of family susceptibility to 
cancer as very strong. He states that inher- 
ited cancer manifests itself much more fre- 
quently in the female, although as often derived 
from the paternal as from the maternal side 
of the house. In cases of multiple family can- 
cer there is an especial tendency for the females 
to be affected. He notes also the atavistic and 
collateral inheritance of the susceptibility to 
cancer, and the frequent association of tuber- 
culosis, arthritic manifestations, and excessive 
fecundity. He believes that the majority of 
cancer patients are the surviving members 
of tuberculous families; hence advances the 
proposition that no inheritable condition is 
more favorable to the development of cancer 
than that which gives proclivity to cancer. 
Nevertheless he abstains from interpreting his 
collected facts in Mendelian terms, although he 
believes that the time will soon come when it 
will be advantageous to study the whole question 
from a Mendelian standpoint. He regards the 
great prophylactic question to be: "How in 
breeding to render a dominant tendency to 
cancer recessive." 

Levin {Zeitschrift fiir Krehsforschung, 
1912) is the first to make a eugenical study of 
the influence of heredity on cancer from the 
Mendelian standpoint. With the assistance of 
the Eugenic Record office at Cold Spring 
Harbor, Long Island, he has collected data from 
five families, two being fairly complete, the 
other three as yet fragmentary. These fami- 
lies are studied from the broad standpoint of 
the entire family line for six generations, and 
then by family groups in which one or more 
members suffer from cancer. The analysis of 
the familv line as a whole shows that the inci- 
dence of cancer is not greater numerically than 
that of the general population. One thing is 
brought out in this study that does, however, 
speak for an influence of heredity upon cancer, 
and that is the occurrence in certain genera- 
tions of cancer groups with a cancerous ancestor 
on either paternal or maternal side, or on both. 
The percentage of cancerous members in each 
cancerous fraternity corresponds closely to the 
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Mendelian percentage of merabers with reces- 
sive unit-characters in a hybrid generation, run- 
ning in the eight cancerous fraternities analyzed 
from 10-33 per cent, of cancerous members to 
non-cancerous (Mendelian ratio 25 per cent.). 
Levin concludes that resistance to cancer is 
therefore a dominant unit-character, the ab- 
sence of which creates a susceptibility to cancer. 
He also notes that the family susceptibility is 
specific for certain organs, in one family the 
uterus, in another the breast are the organs par- 
ticularly involved. This had already been 
shown by Williams, who also emphasized the 
fact that in the males of the affected family the 
gastro-intestinal tract is usually the seat of the 
cancer, while in the female members the breast 
or uterus is affected. 

A great increase of interest has recently been 
awakened in the subject of heredity in cancer 
by numerous observations upon the occurrence 
of cancer in certain strains of white mice and 
rats. It has been noted bv a number of work- 
ers in this line that a greater proportion of 
spontaneous cancers occurred in mice purchased 
from certain dealers. While this fact was at 
first used as an argument for the infective na- 
ture of mouse cancer it was shown later that in 
the case of a strain of mice showing a high per- 
centage of spontaneous cancers a much greater 
proportion of successful transplantations of the 
cancer could be obtained than in the case of 
strains showing few or no spontaneous tumors. 
According to Leo Loeb the incidence of success- 
ful transplantations in some strains showing a 
high occurrence of spontaneous cancer is prac- 
tically 100 per cent. In WelFs laboratory, breed- 
ing experiments with such susceptible strains of 
mice are being carried out on a large scale, and 
the facts so far observed speak for the existence 
of an inherited cancer susceptibility. Although 
denied by Bashford the occurrence of such a 
familial tendency to carcinoma in mice is gen- 
erally accepted at the present time, because of 
the following observed facts : Certain strains of 
mice do not develop spontaneous carcinoma, 
and such strains are resistant to transplantation 
of carcinomas from other mice; on the other 
hand, other family strains of mice show a high 
frequency of spontaneous carcinoma, and such 
strains give a high percentage of ''takes" to 
transplantations. Tyzzer has carried out breed- 
ing experiments with such strains but was un- 
able to find that such a cancer susceptibility 
was transmitted according to Mendelian prin- 
ciples. Levin and Sittenfield (Proceedings of 
the New York Pathological Society, Oct., 1910) 
concluded from their investigations of the in- 
fluence of hereditv in cancer of the white rat 
that resistance to the growth of an inoculable 
cancer in this animal behaves in the manner of 
a Mendelian dominant unit-character. The ob- 
servations of the part played by heredity in 



mouse and rat cancer are still too limited for 
us to draw any final conclusions; but, with the 
breeding experiments now being carried on, on 
a large scale by a number of workers, the prob- 
lem may soon be settled. 

In the ''Archives of Internal Medicine/' 
November, 1913, I have published the results 
of a statistical investigation of the cases of car- 
cinoma examined in my laboratory during the 
years 1895-1913, for the purpose of determin- 
ing what influence heredity might have had in 
the etiology of these cases. During these years 
there were 3,600 cases of neoplasm examined in 
the Pathological Laboratory of the University 
for the purpose of diagnosis. Of these 3,600 
neoplasms 1,600 were carcinomas; and it is 
with these 1,600 cases that the present investi- 
gation was concerned. The great majority, 
about 90 per cent., of the material came from 
the state of Michigan; and as the University 
Hospital is not a charity hospital, it represents 
very well the average population of the state. 
The usual difficulty of obtaining a complete fam- 
ily history of hospital patients exists here also, 
although a teaching hospital and with much 
greater care taken in this direction than would 
be carried out in the average city hospital. About 
30 per cent, gave full histories with details of 
several generations ; and it is in these detailed 
histories that evidence of a familv tendency to 
cancer stands out. I have for several years 
been getting the impression that a family sus- 
ceptibility to cancer was very striking in some 
families, and that in such families there was 
a tendency for the neoplasm to appear at an 
earlier age in the youngest generation, arid to 
run a more malignant course. Whenever, then, 
we have had a case of carcinoma in a relativelv 
young individual I have made an especial effort 
to obtain the family history. As a result our 
records show an increase in recent vears of 
histories showing a multiple occurrence of 
cancer. 

From the records of the carcinoma cases I 
have selected the most striking of the cases 
of multiple family occurrence of cancer. Four 
families stand out prominently because of the 
striking proclivity to cancer shown in three 
generations. Charts illustrating these families 
are given in the "Archives of Internal Medi- 
cine/' but the abstract of the familv histories 
is reproduced here. 

Familv G. — In this familv a fairlv complete 
survey was made of the two generations de- 
rived from a cancerous grandfather with a tra- 
ditionarv historv of cancer in his life and a 
grandmother with a normal family history. 
From these there were ten children, five males 
and fixe females. Two of the daughters died of 
cancer of the uterus at 55 and 40 years, while 
two sons died at 42 of cancer of the stomach, 
and a third one at 45 of cancer of the abdomen, 
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All five of tliese individuals were married to 
normal partners without a family history of 
cancer, and all had issue, as follows: Oldest 
daughter who died at 55 of cancer of the uterus, 
had ten children ; one daughter operated on at 
42 for "cancer'^ of the uterus and still living; 
another daughter operated on at 22 for uterine 
tumor and bilateral dermoids of ovary, and still 
living. The remaining eight children are all 
living and well, only two being over 40 years of 
age. The second daughter, who died at 40 of 
cancer of the uterus, had four children, two 
sons and two daughters, all dying of cancer, 
the two sons of cancer of the stomach and in- 
testine, and the two daughters of carcinoma 
of the uterus. The third daughter, living and 
well at the age of 75, has three normal children 
living at the ages of 47, 50 and 55. Four 
children had no living issue. The eighth child, 
a son, died at 42 of cancer of the stomach. His 
wife was of normal family historv. Thev had 

ft/ A' ftr 

eight children, of whom two daughters have 
died of cancer of the uterus at 40 and 44 years, 
while the remaining six are all living and well 
below the age of 40. The ninth child, a son, 
died of cancer of the stomach when between 40 
and 42 years of age. He left six children from 
a marriage .contracted with a woman of non- 
cancerous family history. One daughter died 
at 42 of cancer of the uterus, three children 
died of tuberculosis between the ages of 18 and 
25 years, while two others are living and well 
at the ages of 32 and 29 years. The tenth 
son died, at 45 of cancer of the abdomen, most 
probably primary in the stomach. He left, 
from a marriage contracted with a woman of 
non-cancerous family, seven children, of whom 
one died at 42 of cancer of the stomach and 
liver, another at 47 of cancer of the intestine, 
while a third was operated on at 42 for tumor 
("cancer^^) of the uterus and still lives in ap- 
parent good health. Four others are living and 
normal at the ages of 45, 35, 30 and thirty. 

Of the forty-eight descendants of the cancer- 
ous grandfather seventeen have died or been 
operated on for "cancer." The preponderance 
of carcinoma of the uterus (ten cases) and of 
the stomach (seven cases) is very striking in 
the family history. 

Family F. — In this family the paternal 
grandmother died of "tumor." Her non-can- 
cerous brother had two children, both of whom 
died of "cancer." Her only son died at 61 of 
dropsy. He married a woman who had two 
brothers who died of cancer of the stomach. 
She herself died of Bright's disease at 75. Her 
mother died of heart disease. The three daugh- 
ters of this pair who show a double family his- 
tory of susceptibility to cancer all had neo- 
plasms; the oldest was operated on for tumor 
("cancer'^) of the uterus and is still living; the 
second was operated on at 51 for myosarcoma of 



uterus, while the third daughter died of cystic 
tumor of the ovary. In this family history the 
preponderance of stomach and uterine neo- 
plasms is also shown. 

Family P. — The paternal grandfather had a 
nephew who died of cancer of the lip. In the 
first filial generation there was one daughter 
who died at 35 of cancer of the lip and a son 
who died at 86 of cancer of the scalp and cervi- 
cal lymph-nodes. This son married a non- 
cancerous woman whose only sister had died 
at 47 of cancer of the rectum. From this 
union thirteen children, ten of whom (five 
brothers and five sisters) all died of pulmonary 
tuberculosis before the age of 30, while three 
remaining daughters had carcinoma of the 
breast, two dying at the ages of 36 and 42, and 
one operated on at thirty-five. 

Family S. — The paternal great-grandfather 
died at about 70 of cancer of the stomach. His 
only son died at about 60 of cancer of the 
stomach, having married a woman who died 
at about 50 of cancer of the breast. They had 
six children, all of whom died of cancer; two 
daughters died at 80 and 60 of cancer of the 
breast, and another at 60 of multiple carcinoma 
of the breast, bladder and rectum. Two sons 
died of cancer of the stomach at the ages of 
75 and 40, the third son dying of cancer of 
some internal organ, most probably the stomach. 
Only one son had issue, by marriage with a 
normal line. The only child died at 36 of 
cancer of the uterus. Of the eight descendants 
of the cancerous great-grandfather all died of 
cancer. As in Family P., the occurrence of car- 
cinoma in both paternal and maternal lines 
apparently strengthens the susceptibility, both 
families becoming extinct. 

A larger number of cases showing a family 
history of multiple occurrence of cancer 
through two or three generations are to be 
found in our records. Twenty-nine of these 
were selected as representative. Since the fam- 
ily histories are more or less incompletely given 
I have classed these histories under the head of 
"cancerous fraternities" or "cancer-genera- 
tions." In general the normal members of the 
second and third generations are given, so that 
the proportion of cancerous to non-cancerous in 
two generations at least is exact. It was no- 
table that the great majority of the cancerous 
fraternities occurred in small families; and in 
many of these the patient from whom the ma- 
terial examined for diagnosis came was the 
survivinor member of the familv line. In fam- 
ilies showing these cancer-generations the car- 
cinoma may appear in three or four generations, 
or there may be an intervening generation the 
members of which are not cancerous or more 
rarely a collateral transmission may be shown. 
In some cases all of the members of the small 
family are cancerous. By far the great major- 
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ity of these are females; and the family is in 
a large proportion of eases brought to an end 
by death of its female members through car- 
cinoma of the breast or of the uterus. 

The results of our study of this material may 
be summed up as follows: In the histories of 
the cancer cases coming from the state of Mich- 
igan and examined at the Pathological Labora- 
tory of the University about 15 per cent, show 
a striking history of multiple family occur- 
rence. When the difficulty of obtaining good 
histories is considered this proportion is rela- 
tively high; and, on the whole, corresponds 
fairly closely with the percentages obtained by 
Williams. We must conclude, then, that a 
definite and marked susceptibility to carcinoma 
exists in certain families and family genera- 
tions. This family tendency is usually most 
pronounced when there is a history of cancer 
in both paternal and maternal lines. In such 
families there is an especial tendency for car- 
cinoma to appear at an earlier age than in the 
forebears, and in these younger individuals the 
cancer usually shows an increased malignancy, 
developing more rapidly and setting up gen- 
eral metastases more quickly than in cases from 
which we can obtain no family history. When- 
ever we have a case of carcinoma appearing in 
an individual before the age of 35 we take es- 
pecial pains to look up the family history with 
this especial point in mind to determine if 
there has been a history of cancer in previous 
generations; and in a relatively large number 
of cases this has proved to be the case. I 
therefore consider the prognosis bad in thosd 
cases of carcinoma in relatively young people 
who have a family history of multiple occur- 
rence of cancer. This is also true in the cases 
of carcinoma coming from families where there 
is a history of tuberculosis on both sides. Our 
results corroborate those of Williams. We find 
that tuberculosis is the most commonly asso- 
ciated family disease in families having a mul- 
tiple occurrence of carcinoma and that in many 
cases cancer terminates a family line that has 
suffered severely from tuberculosis. The asso- 
ciation of the two diseases in families showing 
our cancerous fraternities is very striking. We 
also find, as did Williams, that many of these 
families a few generations back showed a high 
grade of fertility with large families of children, 
but that in the present generation there is a 
markedly lessened fertility and in many case*^ 
the cancerous individual terminates the family 
line. Family susceptibilitv to carcinoma we 
find to be shown in carcinoma of the breast and 
uterus in females and of the mouth, lip, stom- 
ach and intestines in the males. Rodent ulcer 
affecting some portion of the face shows fre- 
quently a history of multiple family occurrence 
in several generations. In the more complete 
family records studied the carcinoma manifests 



itself in the breast or uterus in the female 
usually, and in the gastro-intestinal tract in the 
male. This specificity of location has been 
noted by Williams, Tjevin and others. Next to 
tuberculosis we have found cardiac and renal 
disease most frequently associated with a family 
historv of carcinoma. 

Giving due consideration to possible errors 
in diagnosis in previous generations and the 
difficulty of obtaining accurate histories, I am 
still convinced that there is a definite and well 
marked family susceptibility to cancer in many 
family lines; and I think it is very probable 
that if we can have better and more complete 
histories the multiple occurrence of cancer in 
family lines would be found to be very much 
more frequent than our histories now show. T 
think we are perfectly safe in concluding that 
certain families show a definite cancer suscep- 
tibilitv and that this is inherited often in a 
progressive rate of inheritance, the suscepti- 
bility being dominant rather than recessive, as 
Levin concludes from his study. I do not 
think that the data are at present sufficient for 
us to apply the Mendelian principles to cancer 
heredity. Some of my cases agree fairly well 
with Levin^s, the percentage of cancerous mem- 
bers in each cancerous fraternity corresponding 
fairly closely to the Mendelian percentage of 
members with recessive unit characters in a 
hybrid generation. If I considered the data 
sufficiently conclusive for any generalization, 
I would say that they point toward the existence 
of a progressive generative inheritance, the run- 
ning out or extinction of a family line through 
the gradual development of inferior stock from 
an inheritance of susceptibility to tuberculosis 
and cancer, such an extinction often developing 
in two generations in a family previously 
marked for excessive fertility and longevity. 

With the growing interest in eugenics and in 
family records very careful attention should 
be paid to all of these points, and in hospitals 
such as the University of Michigan Hospital, 
where such a large amount of cancer material 
is seen, a special effort should be made to col- 
lect accurate data concerning the families of 
cancerous patients. When such data are ob- 
tainable definite conclusions may be drawn. 

I)lS(TSS10X. 

Dr. Charles B. G. deNancrede: This paper is 
of great interest. The method employed by Dr. 
Warthin is to be commended, provided we bear in 
mind the fact that we never can correctly estimate 
the natural history of carcinoma or the unquestion- 
able results of treatment until we understand the 
cause of cancer. Again, we cannot be certain of 
our pathologic data until two or more generations 
of competent pathologists have examined every 
specimen adequately, included in the statistics, be- 
cause too many museum specimens now exist, 
which can yet be correctly diagnosed, which would 
be found incorrectly labelled if studied by a modem 
pathologist. 
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Dr. Warthin, when studying the eighteen hundred 
cases which have passed beneath his scrutiny during 
the past eighteen years, excludes two-thirds because 
the histories are inadequate, taking about six hun- 
dred, where the data seems fairly reliable. Of 
these, however, only about fifteen per cent, appar- 
ently demonstrate his views as to heredity. Of the 
cases with acceptable histories the majority were 
treated by me and in my service at the University 
Hospital. I regret to state that I am confident that 
many of the histories of my cases in the accepted 
class were decidedly unreliable and that of the re- 
maining eighteen hundred thoroughly reliable ac- 
counts, if securable, might either enormously rein- 
force Dr. Warthin's arguments, or equally likely 
weaken his contentions. I have so often found my 
students* histories so misleading for even a clinical 
diagnosis, that when reliable evidence as to family 
history is requisite, I have to sift all the evidence 
myself, often being able to arrive at no conclusion 
or perhaps one absolutely different from that arrived 
at by the historian. I have a very distinct opinion 
regarding the lack of proof as to the hereditary 
nature of carcinoma, despite my early teaching that 
this was an unquestionable fact. Many of our con- 
victions cannot be proved by actual evidence in our 
present state of inadequate information. If the ex- 
perience of forty odd years have radically changed 
my opinion on this point there must be reliable 
grounds for such a change of front, which should 
have some weight. 

I am also inclined to give some weight to the 
possible failure to eliminate from our historical, 
and their therapeutic statistics, the fatalities result- 
ing from operations and their complications ; were 
these always deaths from carcinoma, or were they 
assumed to be because of the fatal results, without 
adequate histologic examinations? Again, if these 
patients had not died as the result of operation, 
might not some of them really proved to have been 
cures, so vitiating the mortality results? These, 
and other objections must in all honesty be carefully 
weighed when attempting to decide any question 
merely or chiefly by statistics. The rather curious 
association of tuberculosis and carcinoma, which in 
my professional youth was denied as a possibility, 
has been verified in a number of patients, the speci- 
mens of which have been reported upon by Dr. 
Warthin. 

I have been greatly impressed by the data pre- 
sented by Dr. Warthin and hold myself ready to re- 
view anew my conclusions concerning the whole 
subject of carcinoma. 

I trust that I shall not be understood as arriving 
at my conclusions concerning carcinomatous heredity 
from the six hundred cases included in Dr. War- 
thin's expurgated statistics, or the probable one 
thousand cases where I have been the operator or 
have in some way been cognizant of the patients, 
but what I learned in my hospital and private ex- 
perience of the more than twenty years before I 
came to Ann -\rbor. 

Dr. Cvrenus G. Darling: While listening to Dr. 
Warthin's very able address, two points came to my 
mind. He says that the German cancer survey was 
without benefit, but he has not stated that a properly 
conducted survey might not be useful. Why not 
have such a Michigan cancer survey? Why should 
not such an important project originate in this So- 
ciety? We know little or nothing about the results 
of our numerous operations for this disease, except 
in a few cases in our own immediate neighborhood. 
A survey might enable us to determine some of the 
important facts. It would be well for Dr. Warthin 
to prepare a list of questions which should be an- 
swered by every cancer patient coming to the Uni- 
versity Hospital This paper should be left with 



the house physician and made out by him as a part 
of the admission history. 

Dr. Udo J. Wile: I have been amazed at the 
relatively large number of cases of cancer of the 
skin that occur in this vicinity. In a clinic in New 
York in which over three thousand cases were 
treated each year I can recall but three or four 
cases of epithelioma. During the past year at the 
University Hospital of over eight hundred cases 
treated there were forty-four cases of cancer of the 
skin. We have been careful to note in these cases 
the occurrence of any family history. Offhand I 
should say that about 15 per cent, give a history of 
cancers in other members of the family. Curiously 
enough these have been for the most part cancers 
of the skin also, rather than visceral neoplasms. 
We have also noted that the occurrence of cancer 
in the patient's family has usually been on the 
maternal side. I should be glad to turn over these 
records to Dr. Warthin should he desire them. 



THE OCCASIONAL PRESENCE OF THE 

APPENDIX VERMIFORMIS ON THE 

LEFT SIDE OF THE ABDOMEN, 

WITHOUT TRANSPOSITION OF 

THE VISCERA EXPLAINED. 

ILLUSTRATED BY AN 

OPERATED CASE. 

Charles B. G. De Nancrede, M.D. 

Professor of Surgery, I'ulverslty of Michigan. 

(From the Surgical Clinic, I'nl versify Hospital, Ann Arbor, 
Michigan. ) 

A brief preliminary summary of the facts 
pertaining to the development of that portion 
of the intestinal tract with which we are now 
concerned will obviate later explanations, will 
probably explain certain errors made when re- 
porting cases, and, it is to be hoped, will pre- 
vent unnecessary manipulations and some disas- 
trous errors when operating in the abdominal 
cavity. Only approximate estimations of the 
time after impregnation when the changes de- 
scribed are to be noted can be given, because 
they continuously progress, are not sharply de- 
fined, one observer considering as recently ac- 
complished that which another considers in 
process of evolution. 

About the close of the tenth week of gesta- 
tion the somewhat left sided practically straight 
intestinal tube has assumed an U-form and the 
cecal bud and the rudiments of the appendix 
are recognizable, and the cecum occupies ap- 
proximately the umbilical region. About the 
close of the fourth month the cecum reaches its 
usual prenatal position beneath the right lobe 
of the liver by a process of so-called rotation, 
passing in front of and across the superior 
mesenteric artery and duodenum, subsequently 
to descend into the right iliac fossa, this 
descent occurring, according to some observers 
about the sixth month of intrauterine life; ac- 
cording to others this may not occur normally 
until after birth. 

While the few photographs^ presented by no 

1. George S. Huntington, Anatomy of the Humiin Peri- 
toneum and Abdominal Carlty. page 60. 



mean)' exhaust tlie possible abnoniiatiticH of lo- 
cation and course of the colon, they should 
prove adeqimtc for the preiient purposes. 
\nnicroua still more «>niplieated and piizxting 
possibilities can obtain^ induced bv the trac- 
tion of inflanimatorv adhesions alone, or from 
the effect of thc^c. superadded to congenital 
variations; with such we cannot at prouent con- 



cern ourBelvea. 



Tiie patient, I'aul B., ape fi 



wan admitted 



and increased in severity until October 25, 
wlien it was somewhat lessened for the next 
three days, but on October 28, the day before 
admission, it returned with renewed violence. 
The tcini>craturo on admission was 100° F., the 
pulse was I'H), and the leucocytes were 16,000, 
increasinji on the day of operation to about 
18,000. (Jeiieral distention and rigidity of the 
abdominal walls was present, both distinctly 
more marked on the left side. There was a 



to the University Hospital October 29, 1913, 
having been ill eleven days. On October 18, 
he complained of headache, but so far as could 
be gathered nothing else was noted. The next 
day he said that he had severe pain in the 
abdomen, locating it chiefly on the left side. 
After the administration of medicine by the 
mouth he vomited once. The pain continued 



doubtful impairment of resonance with slightly 
increased resistance and tenderness over the 
usual site of appendicitis as compared with the 
more central portions of the abdomen. A left- 
sided mass was contiuuouB with a median area 
of dullne-ss which proved to be the bladder. 
Withdrawal of nine ounces of urine with a 
catheter removed this median dullness, but the 
left sided mass remained. My aseistante be- 
lieved that they had detected per rectum a right 
sided pelvic induration and certainly peritoneal 



tenderness in that situation. Under anesthesia 
the problematical right sided dullness on per- 
cussion and mass could not be certainly verified, 
but was believed prot>ably to have been caused 
by the tense condition of the parietes; the left 
sided mass was now more readily detected. 

Every operator occasionally meets with cases 
of appendicitis where the tip of the organ 
crosses to the left side of the abdomeji, or at 
least the main inflammatory focus seems to be 
located in this region when first examined by 



long since been said about appendicitis, but 
the importance of recording cases like my own 
lies in several facts. First, when a right sided 
source of inflammatory abdominal trouble is 
not clearly indicated by the detection of a mass 
in this region by e.xternal palpation or rectal 
examination, while a left sided induration 
exists, any exploration must be attempted by 
such a method that by suitable modifications, 
both sides of the abdominal cavity can be 
reached. Again, when search in the right in- 



the surgeon. Of course with complete trans- 
position of the viscera, which is rare, appen- 
dicitis shotild be left sided, but a left sided ap- 
pendicitis is more often spoken of than seen, 
this condition being somewhat simulated by a 
suppurative diverticulitis. This latter disease 
however, does not give rise to confusion in 
young children because the precedent pathologic 
alterations of the colon wall are not believed 
to occur in early life, these being more usually 
seen in adults, especially in middle life or ad- 
vanced age. One would think the last word has 



guinal regions and hypochondriac regions, in 
cases diagnosed as appendicitis does not 
promptly enable the oiK'rator to locate the caput 
coli, or an inflammatory mass, search should at 
once be made on the opposite side. In my case 
a distended rigid condition of the abdominal 
walls rendered an accurate examination diffi- 
cult, while the reported detection of a right 
sided mass by palpation and per rectum ob- 
scured the diagnosis. Still further, a greatly 
distended bladder fusing with the left sided 
mass was open to the possible, although un- 



likely, explanation that this organ had been 
incorporattnl with an inflammatory mass aiii] 
dragged over, the troubJo originating in a nor- 
mally located appendix with its tip extending 
sinistrally across the abdomen. 

My first impulse therefore to make a left 
sided incision was resisted, and a right sided 
one splitting the rectus was made. Search for 
a normally placed caput and appendix was rap- 
idly completed, only somewhat congested coils 



ative result was secured, the steps of which 
will not Im detailed because they are of no par- 
ticular interest. A careful study of the rela- 
tions was readily made out, the caput occupying 
the same position in the iliac fossa as it usually 
does on the right side, the ileum entering nor- 
mally, the nsual amount of this intestine filling 
tlie true pelvis. The colon ascended upwards 
towards the spleen if it did not actually reaeli 
it, seemingly forming a splenic flexure instead 
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of email intestines being found, even normal 
omentum being absent on this side. Per 
contra, on the other side the usual mass of 
omentum adherent to everything in it« neigh- 
borhood was found, imprisoning the caput coli 
with a perforated appendix surrounded with 
pus, containing a loose concretion. 

While it was not so easy to conduct the sab- 
8e()uent manipulations as if the incison had 
been made more to the left, a satisfactory oper- 



of an hepatic one. Not wishing to infect the 
remainder of the abdomen by free handling in 
the presence of pus, the relations of the 
splenic and hepatic flexures, and the transverse 
and descending colon were not made out ex- 
actly, but as far as observed were otherwise nor- 
mal although displaced so as to simulate partial 
transposition, but a study of the exact con- 
ditions shown by the illustrations reproduced 
from the actual conditions found in cadavers 



show how readily T may have been deceived, 
except as to the relation of tlie caput, appendix, 
and ileum. 

Figs. 118, 119, 120, 121 will show the con- 
ditions presented by non-rotation of the colon 
ill the adult, wliile Fig. 123 shows no it -rotation 
of the cecum yet with the appendix in the right 
iliac fossa. Fig. 123 shows what was very pos- 
sibly the condition in my case, contrasting well 
with the almost normally placed appendix al- 
though the rotation of the cecum was partially 
arrefte<l. The perfect or imperfect rotation of 



some dullness. Examination per rectum revealed a 
cystic mass. The patient had been taking morphine 
and complained ot no pain. However, on careful 
inquiry it was found that the patient had not passed 
urine for the last thirty-six hours. The patient was 
cathelerized. and about ten ounces of urine drawn 
off. Subsequent examination revealed no mass in 
the rectum, and the dullness on the right side had 
disappeared. Apparently the distended bladder had 
been the cause of the right sided findings, a fact 
which should always be taken into consideration In 
other obscure cases. One other interesting point is 
the efficiency of an exploratory incision. Through a 
right rectus incision it was possible to attend to all 
conditions arising in the left side of the abdomen. 



the cecimi doubtless accounts for some of the 
common locations of tlie appendi.x which are 
too often described as abnormal. 
mscus.sroN. 
I)H. Walter A. Hovt: This certainly is a 
very interesting case, and emphasizes the de- 
sirability of taking a careful genitourinary his- 
tory, not alone to rule out any disturbance 
of the genitourinary tract, but to enable one 
to make a better diagnosis of abdominal conditions. 
I saw this patient when he first entered the Hospital. 
Examination at this time showed a mass in the 
left side. Percussion over the right side revealed 



which as had been shown extended well into the 
iliac region. From the first, the patient did not 
drain well, although a tube drain was placed in the 
main incision, and a counter drain placed In the 
left side. Bichloride dressings were applied, but did 
not bring about an increase in the drainage. On the 
third day when a great deal of drainage should have 
been present, there was none at all. The tube drains 
were syringed out with sterile salt solution, and it 
was found that both lubes were blocked by broken 
down tissue and pus. The patient straightway 
started to drain, and had no further trouble. The 
patient's recovery after this was uneventful, and he 
was discharged day before yesterday in good con- 
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W^OUXDS OF THE FEMORAL ARTERY. 
Cyrenus G. Darling, M.D. 

Clinical Professor of Surgery. I'uiversity of Michigan. 

(From tlie Surgical Clinic. I'niverslty Hospital, Ann Arbor, 
Mictiigan.) 

My first real intimate acquaintance with a 
wounded artery of the lower extremity took 
place seycral years ago under the following pe- 
culiar circumstances. The owner of this ar- 
tery; a young man of twenty, was standing on 
the sidewalk in his home town. It was the 
evening of the Fourth of July and the town, 
though nearly bursting with patriotism, did 
not possess a cannon. 

The people were able to make an old fash- 
ioned noise by firing an anvil. More noise was 
desired and the noise could be increased if the 
hole in the anvil could be made to hold more 
powder. To meet these indications, the hole 
was prolonged by using a nut such as holds the 
wheel to the axle on a lumber wagon. This 
hole was filled with powder and the noise was 
a success but the force of the explosion tore 
the nut in pieces, all but one piece passing 
harmlessly away in the air. The important 
piece came toward the young man on the side- 
walk, struck the median flap of his trousers 
and entered the flesh above and to the left of 
the pubes. 

The size of the projectile and the depth to 
which it had penetrated the tissues was a mat- 
ter for speculation, as only a small wound ap- 
peared upon the surface, where the soft parts 
had at once closed around it so that a probe, 
when inserted, did not come in contact with the 
metal. 

The hemorrhage, at first sharp, was soon 
controlled by an antiseptic compress and the 
patient was placed in bed in a recumbent po- 
sition where he remained for a week without 
any unusual happenings. About the eighth 
day when he arose to a sitting position as he 
had done before, there was a sudden gush of 
blood from the wound, which ceased, however, 
as soon as he again resumed the recumbent po- 
sition. 

The same accident happened again later in 
the day and I was called by his physician. The 
leg was cool and a little swollen but no signs 
of infection were present. There was no sign 
of pulsation in the femoral artery below Pou- 
part's ligament, so T decided that the iliac ex- 
tern us was wounded and that the missile 
blocked the opening or pressed upon the vessel. 

T enlarged the abdominal wound upward 
until I could introduce my finger, feel the re- 
lation of the missile to tbe vessel, also compress 
the vessel above the wound with my finger be- 
low the vessel and mv thumb on the skin out- 
side. Thus prepared I removed the piece of 
iron. At once, there was a large spurting 



stream of blood, which, owing to my being pre- 
pared, was easily controlled, but at the same 
time confirmed my suspicion of a wounded 
iliac artery. I directed my assistant to cut 
down upon the vessel below my point of com- 
pression and ligate it. This was easily accom- 
plished and the hemorrhage was completely con- 
trolled. 

I did not ligate the vessel below the point 
of injury because it was already plugged with 
a clot eight days old and would be safe unless 
disturbed by infection. Also I did not wish to 
invite infection by disturbing the wounded tis- 
sues more than was necessary. I thought this 
an unusual condition at the time, a missile 
tearing a hole in a main artery, entirely block- 
ing the wound, thus preventing severe hemor- 
rhage and at the same time completely shutting 
off the circulation below. The treatment was 
unique in that a wounded iliac artery was 11- 
gated above the wound only, to control hemor- 
rhage. 

The missile was one half of the large nut that 
had been used to increase the length of the 
hole in the anvil. Collateral circulation had 
been so well established during the week pre- 
ceding my ligation, that recovery took place 
without disturbance to the leg. 

Another important experience was with the 
femoral artery in 1898, when A. A., a lad of 
16 years, entered the University Hospital be- 
cause of an arteriovenous aneurism on the right 
side about four inches below Poupart's liga- 
ment. This pulsating tumor followed an injury 
incurred five years before by accidentally plung- 
ing a sheep shears deeply into the thigh, wound- 
ing at the same time both artery and vein. The 
wound was dressed and the patient was placed 
in bed. He seemed to be making a good re- 
covery but two weeks after the accident he got 
up and walked a little. While returning to his 
bed he had a sharp pain at the seat of the 
wound. He felt a buzzing sensation and soon 
discovered that a swelling as large as an orange 
had formed at that point. He remained in bed 
about one month longer and the tumor dimin- 
ished in size. When he entered the Hospital 
it was larger than a hen's egg and a distinct 
thrill could be felt in the large veins of the leg 
as well as in the tumor. Both artery and vein 
could be felt pulsating above the injury. 

He walked on this leg for nearly five years 
and probably would have continued at his work 
as a farm laborer if an ulcer had not appeared 
one month previous on the inner and lower 
part of the thigh as a complication. This ulcer 
not only refused to heal but grew larger. As 
it was in the immediate neighborhood of pul- 
sating veins, he had been warned, that these 
might break at any time and result in death 
from hemorrhage. This brought him to the 
Hospital and he came expecting an amputation, 
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but was willing to accept ligation instead, or 
any operation, which might save his leg. 

In January, 1897, Dr. John B. Murphy of 
Chicago, published in the Medical Record a 
number of experiments on the surgery of the 
arteries and two operations upon the femoral 
vessels. These reports were very inspiring and 
contained the first known successful end to end 
suture of a severed artery. 

His first case was a wound of the internal 
saphenous vein which was closed by continuous 
suture. The femoral vein was also injured and 
sutured in like manner. The femoral artery 
was not sufficiently damaged to require opera- 
tion, although a piece of its surface was torn. 
The wound healed, but one week later a tumor 
formed, which had to be opened and a clot four 
inches long turned out. The femoral artery 
was found to be eroded for more than an inch 
on its inner side and resection of this vessel 
became necessary. About one inch and a half 
was removed and the ends ligated. Two liga- 
tures were applied above and one below. 

The second case reported at the same time 
was a gun shot of the femoral artery, causing 
an aneurismal tumor. This was operated three 
weeks after injury by resecting the vessel and 
suturing the ends together. The wound in the 
artery was three-eighths of an inch long and one 
half inch was removed. The proximal end was 
inserted into the distal end and sutured in 
place. The femoral vein was also sutured. The 
patient is said to have made a good recovery. 

I had a vision of suturing the vein in my 
case but did not finish it that way. An incision 
about six inches long was started just below 
Poupart's ligament and carried over the tumor 
in the line of the vessel. Mv dissection first 
exposed the vessels above the tumor and a liga- 
ture was carefully placed around the artery and 
another around the vein {or future use. 

The vessels were then exposed in like man- 
ner below the tumor and ligatures placed ready 
for tying. The tumor was then exposed but 
the vein was greatly enlarged and the relations 
to the arterv were so intimate that I was 
obliged to tie my ligatures and remove the sac. 
The patient was put to bed with the leg ele- 
vated and well protected with cotton for several 
days. At the end of two weeks he was allowed 
to let it hang down for a short time to test the 
circulation and when he left the Hospital it 
was in good condition. This leg had five years' 
preparation for a feeble circulation and bore it 
well. 

Another patient with injury to the femoral 
artery, Mr. B., of Battle CVeek, was admitted 
to the University Hospital, June 22, 1913. 

He was twenty-five years old and gave the 
following history concerning the formation of 
a tumor on his right leg: Three weeks ago, 
while repairing a shoe with a pocket knife, tlie 



knife slipped and the blade, which was about 
one and one half inches long, entered full length 
into the right thigh on a line of the femoral 
artery above Hunter's canal about five inches 
below Poupart's ligament. The immediate 
hemorrhage was stopped by tying a rope tightly 
around the limb above the point of injury. 
When the rope was removed it was dressed with 
a compress and a tight bandage. This dress- 
ing remained in place three days, when it was 
removed and was replaced by a similar dress- 
ing, which was allowed to remain for the same 
length of time. The whole limb was swollen 
and painful, but there was no suppuration, and 
the wound healed without signs of infection. 

Present condition: The whole extremity is 
swollen and the patient is unable to walk. 
There is a tumor about the shape and size of 
a pear and the surface is reddish purple in 
color. There is a scar on the most prominent 
point which shows where the knife entered the 
thigh. Pulsation can be felt in the veins in 
the vicinity of the tumor and a distinct bruit 
or thrill is very pronounced in the tumor itself. 
There is a numbness below the wound, which 
extends well down the inner side of the leg. 
The tissues are tender and sore and the patient 
complains greatly of pain which seems to radi- 
ate from the tumor. 

Diagnosis: Aneurism of the femoral artery, 
due to a knife wound of that vessel. 

The patient was placed in bed with the limb 
elevated and was carefully watched for three 
days to see that no suppuration was pending, 
also to favor the reduction of the swelling. The 
leg had been injured sixteen months before in 
a railroad accident and the patient informed us 
that some swelling from this accident remained 
when the present one occurred. 

With rest and elevation, the swelling de- 
creased but the tumor remained as prominent 
as ever. The operation was performed on June 
25, 1913, four days after the patient entered 
the Hospital. After the usual cleansing, the 
femoral artery was exposed about three inches 
above the point of injury and a Crile clamp ap- 
plied with sufficient pressure to prevent any 
flow of blood. About two inches of the artery 
was exposed below the tumor and another 
clamp was applied. The tumor was then opened 
and the wound in the vessel exposed. The 
laminated clots, which formed the walls of the 
sac were carefully removed until healthy tissue 
was found. The wound was little more than 
half an inch long and directly in the line of the 
artery. There was no enlargement of the ves- 
sel at this point but the edges of the wound 
were nearly one twelfth of an inch apart in 
the middle. 

After removing all of the clot and the newly 
formed tissue, the edges of the wound of the 
artery were freshened by scraping with a nar- 
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row sharp knife. An attempt was then made 
to suture the wound by using a very fine needle 
and white silk such as is put on the market by 
the supply houses for that purpose, but this was 
a failure. We were not successful in passing 
the first stitch because the needle broke. We suc- 
succeeded in passing the stitch with a second 
needle, but in tying it the thread broke. These 
were then discarded for the fishhook needle and 
ordinary fine black silk thread and we were able 
to place and tie all the necessary stitches with- 
out breaking either thread or needle. Five 
stitches were employed, they were placed well 
back from the edge of the wound and passed 
through all of the coats except the intima. In 
tying each suture care was taken to approximate 
the edges of the incision without unduly nar- 
rowing the vessel. The lower clamp was then 
removed and the blood allowed to enter the 
vessel from below. There was slight oozing 
from one point which ceased after sponge com- 
pression for five minutes. After waiting fif- 
teen minutes for a coagulum to form, which 
would seal the vessel before full pressure of 
the blood stream from above was allowed to 
enter, the clamp was partially loosened, the 
blood flowed through and there was no leak- 
age. Before the clamp was entirely removed, 
the sheath of the vessel and the adjacent tissues 
were closely folded around the point of injury 
and sutured in place with fine catgut. The 
skin was sutured up to the upper Crile clamp 
and this was removed some time later. 

There were some bleeding points at the upper 
angle of my incision so deep that an extension 
of the incision would be necessary in order to 
ligate them. Instead of doing this, the hemor- 
rhage was controlled by two forceps which were 
left in place and the upper part of the wound 
was left open for the following reasons: To 
allow the forceps to remain on the vessels, 
which could not be ligated: To readily detect 
any leakage from the repair; to allow drainage 
of damaged tissues, which might easily become 
infected and in turn infect the vessel wound if 
fluids were allowed to accumulate in contact 
with the sutures; Last of all that the vesse' 
could be promptly secured in case of secondary 
hemorrhage. 

The patient was put to bed with the limb 
flexed in a comfortable position and the knee 
supported upon pillows. When the patient be- 
came very tired and suffered pain because of 
the fixed position codeine was given. The 
forceps were removed at the end of twenty-four 
hours. The loose packing was removed on the 
third dav and the wound closed. From this 
time recovery was uneventful. The tempera- 
ture arose to 101 on the third dav and remained 
at that point but a short time. Pulsation was 
good in the posterior tibial artery, which showed 
that the operation was a success. Twenty-one 



days after operation, he was allowed to walk 
about and left the Hospital July 22, just one 
month after entering. 

Here are some of the lessons which I learned 
from this operation : That any accessible wound 
of the large vessels can be repaired by using 
an ordinary fine needle and thread. That the 
required material which is furnished by tlie 
trade may do very well for laboratory purposes 
but cannot always be depended upon in actual 
practice. That the formation of clot will help 
to seal the slight remaining wounds if the 
clamp is closed and compression is maintained 
over the point of leakage for a longer time than 
is ordinarily required for the coagulation of 
blood. That the upper clamp should be slowly 
and carefully released after the rest of the 
wound has been closed. In a doubtful case, a 
provisional ligature should be left in place on 
the vessel above the wound, which can be closed 
or tied immediately in case of severe leakage. 

The pathologist reports that the tissues from 
this case, particularly the inner layer, have the 
appearance of the walls of an abscess. Tri- 
chinae were also found in these tissues. 

Wounds of the femoral, though frequently 
seen in military surgery, are of rare occurrence 
in private life. Bryant and Bucks surgery 
published in 1910, reports twelve cases of suture 
of lateral wounds of the femoral alone. If 
other cases have been reported in this country 
since that time I have failed to find the reports. 
There are very few cases of arteriovenous 
aneurisms of the femoral reported. Lund of 
Boston in 1908 reported a case of stab wounds 
of both femoral artery and vein, which were 
successfully repaired nine days after the acci- 
dent. Sherman of California reported a sim- 
ilar successful case about the same time. Both 
of these cases had a double injury to the artery 
and one to the vein, the knife being carried 
through the artery and into the vein. 

G. T. A^aughan of Washington D. C, in 
1910 reported a double wound of artery and 
vein three inches below Poupart's ligament, 
which was repaired eighteen days after the acci- 
dent. Though the vessels were diminished in 
size by the repair the recovery was good with 
pulsation. 

Quite recently a number of attempts have 
been made to cure gangrene of the lower ex- 
tremity, or at least prevent its extension by es- 
tablishing an arteriovenous circulation in the 
femoral region. San Martin was the first to 
try it by making a lateral anastomosis between 
the femoral artery and vein. Hubbard in 1906 
made an end to end anastomosis of artery and 
vein but without success. Muller of Philadel- 
phia, collected ten cases in which the operation 
had been done in various ways with poor suc- 
cess. 

These attempts, though many failed, have 
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developed some good ideas about the methods 
of operating. McMillan and Stanton of 
Schenectady found by sad experience that wide 
separation of a vessel from its sheath might 
result in necrosis of the vessel itself. 

Mattress or continuous sutures mav be em- 
ployed according to the conditions of the parts 
or the fancy of the operator. The continuous 
suture is employed not only to repair lateral 
wounds of the artery, but circular cuts and re- 
sections as well. 

Ordinary sewing needles straight or curved, 
may be used provided they are not too large. 
Fine silk, white or dved is commonlv used. 
The white is preferred because the dyed silk 
loses its strength in the process of coloring. 
Catgut has been discarded as it absorbs too soon 
for safety. The threads may be smeared with 
sterile vaseline, to make them run smoothly 
and to prevent kinking. The vaseline may also 
be applied to the repaired wound, to fill small 
openings and favor the formation of small 
clots. 

Of all the blood vessels the femoral artery is 
best fitted for surgical operations. While its 
exposed position makes it liable to injury, it 
is accessible and easily repaired. It has the 
thickest walls of any vessel except the aorta. 
It is more frequently injured than any other 
of the large vessels except the axillary and has 
a larger number of successful repairs to its 
credit than that vessel. 

Much that I have said concerning surgery 
of this artery applies equally well to the other 
vessels. 

DISCUSSION. 

Dr. Conrad Georg, jr. : I desire to compliment 
Dr. Darling upon his brilliant success with 
this operation. I have had similar experience 
in my experimental work upon the suture 
of bloodvessels. First the needle and then 
the .<iutures would break and the latter were very 
difficult to tie, so I can appreciate the difficulty that 
Dr Darling had with this operation. I spent about 
two hours in suturing the common carotid artery 
of one dog to the external jugular vein of another 
in an attempt to perform a direct transfusion of 
blood. Furthermore, this operation confirms the 
opinion I have always held, as a result of my ex- 
perimental work upon the bloodvessels, that if I 
should ever perform this operation upon the human 
being I would use a stronger suture than that 
recommended by Carrel and Guthrie for experi- 
mental work upon dogs. In the human being wc 
have larger vessels to deal with and a stronger force 
of blood stream than in dogs, which these sutures 
must resist and a small suture will not stand the 
strain. The needles I have used for this work are 
the No. 12 Kirby needle, which is much smaller. 
I had difficulty in purchasing the latter needles as 
none of the wholesale houses in New York or 
Philadelphia had them. Eventually I had to send 
to London, England, where they are made. These 
needles are the smallest I have ever seen and will 



break in your hand if you exert very much pressure 
upon them. The operation of suturing bloodvessels 
is an extremely difficult one. The suture which does 
not include the intima is the preferable one where it 
can be used. As the technic of end to end anas- 
tomosis is slightly different from lateral suture I 
will describe it. In the first place the vessel is pre- 
pared as Dr. Darling did by putting on Crile clamps 
or some similar instruments protected with rubber 
to stop the flow of blood through the artery while it 
is being repaired. Great care is necessary in doing 
this for fear of injuring the intima which is fatal to 
« the operation. The vessel is then cut through and 
all blood clots washed out with normal saline solu- 
tion. Next the adventitia is grasped with a fine 
pair of forceps drawn over the end of the vessel 
and cut flush with the end when it will retract and 
leave the end of the vessel clean for suturing. None 
of the adventitia must be allowed to come between 
the sutures as it will result in the deposition of fibrin 
and the formation of a thrombus. 

I would like to mention two cases of bloodves- 
sel suturing which have recently been reported in 
the literature. The femoral artery was not among 
the vessels operated on, but the principles are the 
same. In the October number of the Annals of 
Surgery is a case reported by Dr. Sherrill of Louis- 
ville, Kentucky. It was a backward dislocation of 
the elbow accompanied by considerable swelling of 
the forearm and there was no pulse in the radial 
artery. A rupture of the brachial artery was sus- 
pected and even though the arm was immersed in 
hot water the collateral circulation was not estab- 
lished at the end of three hours. The surgeon, 
therefore, concluded that the patient would lose his 
arm unless a suture of the artery could be made. 
Incision was made to the wounded vessel which was 
found completely divided and the ends filled with 
blood clot. He reduced the dislocation and sutured 
the artery and the circulation in the arm was grad- 
ually restored. 

There was another case recently reported by 
Danielson of Germany which is of great importance 
because it opens a new field for the surgery of the 
bloodvessels. Hitherto it has been supposed that 
the operation had to be done under aseptic condi- 
tions in order to prevent the much dreaded throm- 
bosis with metasasis when operating in the pres- 
ence of infection. Danielson, however, operated in 
the presence of infection and obtained a good result. 
The case was one of a stab wound of the axillarv 

m 

artery. The attending physician applied a tourni- 
quet around the shoulder and sent the patient to a 
surgical clinic in another town, without having 
dressed the wound. It was five hours after the acci- 
dent before the patient arrived at the hospital. The 
arm was cold and no pulse could be felt in the 
radial artery. Upon loosening the tourniquet the 
blood spurted out of the artery in a stream so that 
it was necessary to reapply the tourniquet. The 
surgeon then sutured the artery. The wound was 
drained because of the possible presence of infection* 
The next day the pulse could be felt in the radial 
artery. There was a high fever and a free discharge 
of pus from the wound which gradually healed by 
granulation. In this case there was no formation 
of a thrombus. That the results in this case were 
not due to the gradual formation of a thrombus 
and the establishment of the collateral circulation 
is proven, in this surgeon's opinion, by the fact 
that a pulse in the radial artery could be felt soon 
after the suture and continued afterwards. It thus 
appears that we can suture blood vessels with safety 
even in the presence of infection. 
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REPORT ON THE DEPARTMENT OF 

ROENTGENOLOGY, UNIVERSITY 

HOSPITAL, ANN ARBOR, 

MICHIGAN. 

James G. Van Zwaluwexburg, M.D. 

Clinical Profe«8or of Roentgenology, University of Michigan. 

I have been asked to report on the progress 
in the Department of Roentgenology. Having 
visited the place you are all familiar with the 
progress made in the matter of equipment and 
all have opinions concerning the character of 
the work we are doing. Wo prefer to let it 
speak for itself. 

Progress is a relative matter and implies a 
starting point and a goal. We started where 
progress left off in 1906. For that time we had 
a good equipment. It was not extensive, but 
its quality and efficiency were good and ade- 
quate for radiography as it was then practiced. 
From that time, until June, 1913, progress 
was retrograde, both in the character of 
the work, and in the physical condition of 
the equipment. Repairs had been woefully 
neglected, and some valuable apparatus had 
thereby fallen into disuse. 

In the mean time, the practice of roentgen- 
ologA' had made remarkable strides. This is 
partly due to a better understanding of the 
physical principles underlying the application 
of the X-ray, and partly to the improvement in 
apparatus. Seven years ago, the radiographer 
was limited by the shortcomings of his gener- 
ators. This is no longer true. At the risk 
of being too technical allow me to explain. 

The X-ray tube has distinct polarity and 
requires an undirectional current. Its resist- 
ance is very great and it requires a voltage of 
from 35,000 to 90,000 volts to excite it. The 
X light given off is a small fraction of the en- 
ergy supplied to the tube, and relatively large 
currents are required" for picture taking. It 
has lately been found that the penetration of 
the X light depends solely on the voltage main- 
tained at the terminals while the volume of 
rays given off is a direct function of the cur- 
rent. The product of the voltage and the cur- 
rent measures the power consumed. 

The static machine gives a perfectly undirec- 
tional current, but its power is limited by the 
fragility of the material from which it is con- 
structed. Their efficiencv is further reduced 
by their unreliability under varying atmos- 
pheric conditions. 

The X-ray coil produces an alternating cur- 
rent. In one direction the impulse is of high 
potential, and low ampereage, in the opposite 
direction it is of low voltage and relatively high 
ampereagc. The problem of suppressing the 
latter current is a very vexing one, which has 
never been satisfactorilv solved. The "inverse 
current'^ has until recently been the roentgen- 



ologist's incubus. The coils themselves can be 
made in large sizes, but the output is strictly 
limited by the capacity of the interrupters, 
which are necessary with them. 

The interrupterless transformer of today 
supplies an absolutely undirectional current 
and can be built in large sizes. Twenty horse- 
power machines have been placed on the market. 
No tube at present made will carry a load of 
such magnitude and six to ten horsepower ap- 
pears to be our present working limit. With 
the interrupterless transformer we have an ade- 
quate supply of suitable current and we are 
placed in the position of being limited only by 
the capacity of the tube. 

Two great obstacles to an extension of the 
radiographic field were everywhere recognized, 
the lack of sufficient power and the unfortunate 
necessity of using penetrating rays. Power 
means speed and shortened exposures. In 
1903, when one and two minute exposures were 
the rules in a search for renal calculus it was 
admitted that only from five to seven per cent, 
were demonstrated on the plates. Today with 
half-second exposures an operator is dissatisfied 
with an average below 95 per cent. The ex- 
planation lies in the fact that movement of 
the calculus, respiratory and otherwise, is prac- 
tically nil during so short an exposure, whereas 
with the old technic, its shadow was spread 
over considerable area and became lost. The 
principle is of course the same as that in pho- 
tography where a long time exposure of a fairly 
busy street will give a picture free from either 
pedestrians or vehicles, while a "snap shot^' 
will show them all in sharp detail. Radio- 
graphy of the stomach and intestines were im- 
possible, because the peristaltic movement could 
not be controlled. Intensifying screens were 
introduced some six or seven years ago, and 
were soon regarded as necessities. The early 
screens reduced the time of exposure to about 
one-fourth and they have since been improved 
to about twice that efficiencv. 

Less penetrating rays were very essential be- 
cause they give vastly greater contrast in the 
radiogram. They make certain the demonstra- 
tion of relatively permeable calculi and make 
possible a certain amount of soft tissue differ- 
entiated. Unfortunately, soft rays require 
greater volume, involve more inverse, more 
heating of tubes, and longer exposures. Be- 
tween these alternatives the more penetrating 
ravs were found more certain and more eco- 
nomical. 

The introduction of the transformer has 
solved most of our difficulties. It delivers an 
absolutely undirectional current and can be 
built in any size units. It employs a form of 
current that allows of exact mathematical cal- 
culation and design. We are no longer limited 
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by our generators, but by the capacities of our 
tubes. 

By the addition to our equipment of a 10 
kilowatt transformer, several of the best intensi- 
fying screens and modern convenient accessories, 
we are in a position to undertake the work in 
any field which is now open to the radiologist 
and we only need greater skill in plate making, 
and better judgment in their interpretation to 
keep abreast of the procession in the diagnostic 
line. 

To be sure, some of our devices are home 
made makeshifts, and a more liberal equipment 
would mean greater economy in labor and ma- 
terial, but we have the essentials, and a wider 
field is already open. Gastroentrologic exami- 
nation with bismuth "per os" and "per anum^' 
offers a wide field. So far the harvest has not 
been very great, but much good is bound to 
come from its careful and judicious tillage. 
Not only may the diagnosis of gastrocarcinoma 
be made with certainty in the vast majority of 
cases, but its position and extent may be more 
accurately gauged than by clinical methods. 
The differentiation of gastric and duodenal ul- 
cers from other confusing conditions, is be- 
coming more and more certain. Collargol in- 
jections of the urinary tract give valuable in- 
formation in many conditions besides pyelone- 
phritis, for example, tuberculosis, hypernephro- 
ma and certain anomalies. The greater con- 
trast at our command makes possible greater 
detail in the cellular bones, in head' work, and 
in the study of the mastoid and accessory sin- 
uses. Periarticular structure can be fairly well 
demonstrated. Small differences in the den- 
sity of the lung tissue are more certainly de- 
monstrable. 

But radiography is still largely an art, a 
matter of skill. We are still unable to measure 
and control our conditions so that results are 
infallible. Two recent inventions seem to 
promise just that. It seems probable that we 
shall be able to turn on just the shade of light, 
of just the candle power and for just the length 
of time that we wish. The first is the Cabot 
high tension direct current generator, which 
produces a ray of uniform penetration and 
therefore furnishes a theoretically ideal current 
for X-ray work, and the second the "adjustable 
penetration tube." Both are in the experi- 
mental stage, and soon to be put on the mar- 
ket. Already they have contributed a great 
deal to our knowledge of the physical laws 
underlying the generation and the properties 
of X-ray. Both are correct in principle and 
are bound to find their way into the best prac- 
tice. 

Another field with great promise for the fu- 
ture is that of radiotherapy. We owe to the 
scientific investigation of radium and the al- 
lied bodies a wealth of new knowledge concern- 



ing the nature and action of the X-light. Dur- 
ing the last two years, an entire revolution has 
taken place in the technic and in the field of 
radiotherapy. Instead of the soft ray, for su- 
perficial lesions, the Freiberg technic now uses 
the hardest ray at its disposal for all conditions 
and a dose fairly accurately controlled by the 
use of a chemical indicator. It is now possible 
to gauge the dose to one-eighth of the quantity 
required to produce an X-ray burn. In prac- 
tice three-fourths of seven-eighths of an ery- 
thema dose is given at a sitting and the dose 
is not repeated until the effects of the previous 
dose has worn off, usually from ten to fourteen 
davs. The ravs are carefullv screened to ab- 
sorb and remove all the soft rays before they 
reach the body. Deep lying lesions are ap- 
proached from numerous directions by the 
"cross-fire" method. The results have been 
truly remarkable. Inoperable carcinoma of the 
uterus has disappeared without recurrence for 
one and one-half vears. What the ultimate re- 
suit will be the future only can tell. Carci- 
noma of the breast and stomach improve in 
many cases. Some are apparently cured. The 
field of g}'necology has been invaded. Metror- 
rhagia is promptly controlled. Fibroids 
shrink in volume and cease to give trouble, pel- 
vic adhesions are said to be absorbed. The 
literature is full of these subjects. The derma- 
tologist is no longer the only specialist to use 
the X-rav with confidence and he uses it with 
far greater confidence and certainty of results 
than ever before, 

Unfortunatelv, the whole issue has been seri- 
ouslv clouded by the coincident use of radium, 
mesothorium and similar bodies. The useful 
radiance of mesothorium has approximately 
eighty times the penetration of the hardest x-ray 
at present possible, but otherwise differs little 
in physical or physiologic properties. Hence 
we can easily understand the craze for hard 
and still harder rays. Improved apparatus 
and improved technic are certain to result to 
the great advantage of otherwise hopeless hu- 
manity. 

I have tried to show our point of departure 
in the march of progress, our present position, 
and the ground we have covered, and if not the 
ultimate goal, at least the next mile post. 

Radiography has been unscientific through 
ignorance, and has been the victim of exploita- 
tion by quacks and charlatans until it has lost 
caste with the older and more respectable 
branches of medicine. With more accurate 
knowledge of the forces handled and a more 
judicious selection of the tasks assumed, it will 
ultimately earn and receive a respect it has not 
hitherto deserved. 

Inasmuch as the funds at the disposal of the 
Department for new equipment, and repairs 
will depend in no small measure upon the vol- 



lime of business transacted by the Department, 
this feature becomes of some interest. It 
gives us pleasure to make tlie following com- 
parisons : 

In the calendar _year 1911, 609 plates were 
exposed, with a gross receipt of $1,064.27. In 
the year 1912, 830 plates were made, with an 
income of $1,369.00. Since July first and in- 
cluding the whole of November, we have seen 
approximately 475 patients and 831 plates have 
been made with a net receipt of $1,220.90. In 
other words, in the past, five months we have 
equalled the number of plates for the whole of 
the previous year, and have taken in slightly 
less money. For the greater part of that 
period, our equipment was still incompletely 
installed, and several lines of work we are now 
ready to undertake were not open to us. As 
our technic becomes more perfect, and we ac- 
quire new accessions to our equipment, our ef- 
ficiency should further increase and the field 
widen. 

Our motto is "We aim to serve" and to that 
end, we have introduced several innovations. 
We are keeping a four part cross index, which 
is at the disposal of any one connected with 
the Hospital. We can lay our hands on any 
desired plate in a very few minutes, or tell 
where the plate has gone if it has l>een bor- 
rowed. We have undertaken to give an unso- 
licited opinion on all eases referred to us for 
examination. We do not expect you to respect 
these opinions if they do not deserve respect, 
but we are not afraid to go on record, and ulti- 
mately hope to make them of real value. 

We still stand in need of a number of im- 
portant pieces of apparatus. We need more 
convenient rooms. Perhaps our greatest need 
is for a dreseing-room with toilet. It is next 
to impossible to do colonic work without it. 
We need better and more economical apparatus 
for our photographic work. With the increase 
in the volume of cases needing treatment which 
present results seem to promise, we shall need 
more and specially devised equipment for this 
purpose alone. And if the work continues to 
increase as it has for the past few months, we 
shall certainly need more assistants. 

We keenly realize our obligations to you 
for your co-operation. With your help we feel 
sure we can once more put the University of 
Michigan on the radiographic map where it 
belongs. 



REPORT OF TWO OASES OF RICKETS 
SIMULATING LUES. 
D. McnRAT CowiE, M.D. 
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Both have marked deformities of the lower ex- 
tremities, and the younger marked lumbar 

scoliosis. The general picture leaves no doubt 
but that both of these children have well 
marked cases of rickets. The deformed lower 
extremities, anterior bowing of the thighs, 
knocked knees, distortion of the tibiae, rosary, 
enlarged wrist joints, pot belly and the age at 
which the deformity began (time of walking) 
all speak for this disease. There are two 
points in each case which suggest the possi- 
bility of hereditary hies, namely — the marked 



The two patients I wish to present tonight 
are sisters, seven and five years old respectively. 



appearance of a saber shin and the scaphoid 
scapulae. The latter we not infrequently find 
in the Clinic and regard it simply as a stigmata 
of degeneration. The saber shin on the other 
hand is so characteristic of lues that we never 
can pass it by lightly. When we closely ex- 
amine the older child we observe that in ad- 
dition to the anterior bowing of the tibiae, 
there ia a twisting of the bone to the inner side 
above the anterior bowing. This is not char- 
acteristic of a typical saber shin as may be 
seen in a typical case of hereditary lues in the 
Bermatologic Clinic. There are no other signs 
of hereditary lues in these children. 

From the etiologlc side we find some points 



of interest. The older child was breast fed 

and seemed to develop well until she began to 
walk. Rickets is rare under these conditions. 
The younger child was fed on Mellin's, Eskay's 
food and crackers. This suggests a possible 
etiologic factor, but the mother says that the 



milk she used was good milk. None of the 
early signs of rickets, such as head sweating, 
etc., were observed by the parents. The mother 
has had marked interstitial keratitis in both 
eyes for nineteen years. This developed about 
one year after marriage. Tiie father gives no 
history of an initial lesion. There have been 
ages. One brother nineteen years 



old had knocked knees, but this is not notice- 
iilile at the pre.'ieirt time. One sister fourteen 
years old is perfectly developed, but has slightly 
scaphoid scapulae. Waasermann reactions on 
father, mother and both children have been 
entirely negative. 

The general deformities and bone changes 
are not characteristic of lues but the association 
of the two di.seases is strongly suggested. The 
clinical evidence thus far, even in view of kera- 
titis in the mother, which as I believe has been 
considered somewhat atypical by Dr. Wile and 
Dr. Parker, rather points to uncomplicated 
rickets. 

DISCUSSION, 

Dr. Udo J. Wile: Dr. Cowie kindly asked 
me to see thes.e two children with him and 
I must say (hat my lirsl impression was that 
both were examples of syphilis. On closer 
examination, however, and upon more mature 
study we found that the changes were probably not 
those of syphilis. The bowing of the tibiae ante- 
riorly suggests syphilis it is true, but there is marked 
lateral deviation which is not found in syphilitic 
bones, which are not soft. These are essentially soft 
bones and mechanical factors have certainly been at 
work in producing these changes. Not only are 
the tibiae bowed in this way but the other leg bones 
are also malformed, particularly those of the thigh. 
The occurrence of interstitial keratitis in the mother 
also suggests that the change was syphilitic but the 
interstitial keratitis is not essentially of the type 
that one finds in syphilis. Dr. Slocum has expressed 
the opinion that the change could easily be from any 
one of a number of other causes. The Wasser- 
mann reaction on the father, mother and two chil- 
dren is negative. However, this should be regarded 
with reservation as speaking against syphilis because 
we have found occasionally that the mother of 
syphilitic infants frequently becomes negative during 
pregnancy. These cases are instructive in that one 
may have a condition simulating "tibia en lames 
de sabres" other than occurs in hereditary syphilis. 

Dr. D.AVcn M. Cowie, {closing the discussion) : 
I have nothing further to add except to point out 
again that the majority of symptoms and signs in 
these eases are in favor of the di^nosis of rickets. 
The two diseases might easily be associated, and it 
will be of interest to study them further. 
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SUBPERICHONDRIAL HEMILARYN&EC- 

TOMY IN SQUAMOUS CELL 

CARCINOMA OF THE 

LARYNX. 

R Bishop Canfield, M.D. 

Professor of Otolaryngology, University of Michigan. 

(From the Otolaryngologic Clinic, University Hospital* 
Ann Arbor, Michigan.) 

The extralaryngeal operation for the removal 
of laryngeal cancer, whatever the technic used 
has always resulted in the complete loss of the 
function of the larynx. The operation includes 
the removal of the larynx either partially or 
totally, turning the proximal end of the 
trachea forwards and suturing it to the skin, 
closing the communication between the pharynx 
and operative field and finally closing the 
neck wound either at the time of operation or 
later. This means that, for the rest of the 
patient's life, breathing must be accomplished 
through the neck, while the best voice that 
can be secured is an explosive whisper brought 
about by the sudden forcing outwards of the 
air contained in the mouth. 

The purpose of this brief preliminary report 
is to stiggest a method by which, it is hoped, 
in a certain number of selected cases of in- 
trinsic laryngeal cancer, not only a satisfactory 
voice may be preserved, but also that breathing 
may be accomplished through the mouth. I 
have given to this method the name of sub- 
peri chond rial laryngectomy. In brief, the 
technic includes a preliminary tracheotomy, in- 
cision of the perichondrium covering the thy- 
roid cartilage and the subperichondrial enucle- 
ation of the thyroid cartilage together with 
the cancer. 

This procedure leaves the space previously 
occupied by the larynx lined by perichondrium. 
After a partial laryngectomy the surface above 



and beneath this space will be covered by 
mucous membrane from the contiguous sur- 
faces, while after a complete laryngectomy it 
will be necessary to cover this area with skin 
or mucous membrane grafts. The object to 
be secured is the patency of the tract from 
the buccal cavity to the upper end of the 
trachea. I am sure that this can be secured 
after a partial laryngectomy and am optimistic 
about it being possible after a complete laryn- 
gectomy, although in the latter case it may be 
necessary for the patient to wear a special in- 
tubation tube. The advantage claimed for the 
preservation of the perichondrium is that it 
assists in maintaining the patency of the tube 
and affords a surface over which epidermatiza- 
tion takes place readily. 

Case 1. Mr. H. R. M. age 69. The patient 
presents himself on account of a hoarseness 
which has been slowly increasing for about a 
year and a half. 

Examination: The right vocal cord from 
the anterior commisure to the vocal process 
and the right false cord throughout a corres- 
ponding area is involved in a neoplastic process. 
The mass is rough on the surface and shows 
loss of epithelium over the anterior half. The 
posterior half is apparently covered by mucous 
membrane. The mass is pale, irregular in 
outline, covered with mucus and apparently 
infiltrates the neighboring tissues. Both ary- 
tenoids show moderate edema around their 
bases. Although the mass extends quite to the 
anterior commisure, the left half of the larynx 
shows no involvement when seen from above. 

Operation, Dec. 27, 1913 : Suspension lar3m- 
goscopy and removal of a specimen: at the 
time of the removal of the specimen, the base 
of the mass was found to be hard, rough and 
difficult to remove. A specimen was removed 
from the tumor, one from each arytenoid area 
and one from the left false cord. 

Pathologic report: Specimen from the 
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tumor shows squamous cell carcinoma; other 
specimens negative. 

General Examination : Chest negative ex- 
cept for moderate emphysema. Urine: Heavy 
reaction for reducing substance, moderate 
acetone. 

In view of the fact that involvement of tlie 
left half of the lar}'nx could not be demon- 
strated, a hemilaryngectomy was decided upon. 
Following a three day VanNoorden diet the 
patient became sugar free. 

Operation, Jan. 1, 1914: Operation under 
novocain one per cent, anesthesia. (1% in 
1-10,000 adrenalin). Median incision from 
hyoid bone to sternum, resection of the thyroid 
isthmus and preparation for low tracheotomy. 
Incision of the perichondrium over the anter- 
ior edge of the right thyroid cartilage. Sepa- 
ration of the perichondrium from the right 
thyroid cartilage. Tracheotomy. Incision of 
the cricothyroid membrane. Attempt to split 
the thyroid cartilage found impossible with 
scissors on account of the calcification of the 
cartilage. Thyroid cartilage finally split with 
Asche forceps. Separation of the two halves 
of the thyroid cartilage showed the tumor to 
be about the size of the first phalanx of the 
little finger. The left half of the larynx was 
seen to be apparently healthy. The cricothy- 
roid and th\Tohvoid membranes were then in- 
cised along the lower and upper edges of the 
thyroid cartilage. The greater wing of the 
thyroid cartilage was severed and the thyroid 
cartilage; the mucous membrane of the right 
half of the larvnx and the tumor were re- 
moved in one piece. Two or three vessels were 
then ligated and the larynx packed with gauze. 
Two sutures were then passed through the 
perichondrium of the two sides but were not 
tied. Three sutures were used to unite skin 
edges. The operation was painless and with- 
out hemorrhage. 

Post Operative Course, Jan. 11, 1914: For 
four days the patient enjoyed a satisfactory 
convalescence. Locally the condition was per- 
fect. The wound did not become infected and 
but little mucus collected in it. With the 
edges of the incision held in coaptation a sur- 
prisingly good voice was secured. On the 
morning of the fifth day slight evidence of a 
pneumonic process was discovered over both 
bases behind. This process advanced with the 
tremendous rapidity sometimes seen in the 
terminal pneumonia of the aged and termi- 
nated in a few hours. 

Autopsy: Moderate involvement of both 
lungs, fatty heart. Xcck and bronchi negative. 

Discussion. 

Dr. C. B. de Nancrede: It has been extremely 
interesting to me, to hear this paper, because Dr. 
Canfield had the same experience in dealing with 



the thyroid cartilage that I had some thirty or 
more years ago, while operating for an intra- 
laryngeal growth. The forceps would not divide 
the structure properly and I think I had to employ 
a Hey's saw. I think he is to be congratulated 
on having gotten so good a result, by infiltration 
analgesia, and I am very sorry my prognosis ex- 
pressed the other day has been somewhat verified, 
I mean the chances of failure in diabetic cases. 



NERVOUS CHILDREN. 
Theophil Klingmann, M.D. 

Dcmonfitrator in Neurology in the Unlveraity of Michigan. 

(From the Neurologic Clinic, University Hospital, Ann 
Arbor, Michigan.) 

The title "Nervous Children'^ was chosen 
because we are not altogether justified in 
speaking of neurasthenia and hysteria as fully 
developed entities in the early years of life, 
as we observe them in the adult. The child 
presents only certain phases of these definite 
forms of disorders as they occur in the adult. 
This is self-evident from the fact that in the 
tender years of life we are dealing with an 
undeveloped psychic sphere. While certain 
characteristic symptoms of these disorders oc- 
cur quite early in life we can not expect to 
find in a developing organism the symptom 
complex which characterizes certain definite 
forms of nervous disease in a fully developed 
psychic individuality. 

The organic diseases of the brain and the 
spinal cord and the psychoses of childhood, 
also the hereditary psychopathic states, and 
the various forms of mental deficiency cannot 
be classed under the head of nervousness. As 
is well known, there are certain anatomic pe- 
culiarities of the nervous system of the child 
which necessarily give rise to physiologic and 
psychologic characteristics. The child^s brain 
presents an undeveloped fiber system; many of 
the ganglion cells of the newborn are not of 
the fully developed type and show some of the 
embryonal character. Retrogressive changes 
in the nervous elements of the fully developed 
brain present clinical features which are not 
unlike the psyche of the child. In consequence 
we may accept, in part at least, the fiber and 
cell development as the basis of the child^s 
psychic development. 

While one is able to establish certain more 
or less definite stages in the psychic develop- 
ment of the child, there are great individual 
variations which come within the normal lim- 
its. In the beginning, the manifestations 
which constitute life in the newborn are whoUv 
expressions of the subcortical function. In 
other .words, all activities are accomplished 
without conscious impressions and are, there- 
fore, reflex in character, (iraduallv from the 
simplest reflex manifestations the activities 
become more complicated and finally invade 
the cortical, motor and sensory splieres. When 
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the child begins to differentiate between objects 
held before it and with its own ann reaches 
out and grasps the chosen one, we are certain 
that the motor cortex is active and that there 
are conscious impressions. It appears that a 
certain equilibrium is established first before 
any marked consciousness enters into these 
actions. So it is with the speech, at first a 
mechanical jargon, which gradually becomes 
intelligible speech in which the higher cortical 
centers play a part. The child learns to walk 
at the age of one or one and one-half years 
without the aid of a fully developed active 
consciousness. 

In the development of affectivity, at first 
most primitive, is the differentiation between 
likes and dislikes but as the intellectual de- 
velopment progresses this differentiation be- 
comes more and more apparent through the 
various emotional manifestations (joy, grief, 
sexual emotion). The associations, that is, the 
power to think, are extremely simple and few. 
They are simple analogues, that is, the child 
will call every woman mamma and every man 
papa. It is very evident that only the most 
primitive analogous conclusions are possible. 
As the vocabulary is more enriched (according 
to Ziehen at one and a half years about forty 
words, at the end of the second vear over two 
hundred to three hundred words), the ability 
for more extensive associations is increased. 
In the normal child the separate psychic qual- 
ities are, as a rule, comparatively uniform in 
their development. There exists a certain har- 
mony in the psychic development of the nor- 
mal child. However, there may be pauses in 
the mental development which, to be sure, are 
of short duration, one or more weeks, very 
rarely months. During these periods stimula- 
tions bring no reactions and urging is of no 
avail, the progress in mental development re- 
turns spontaneously. It is, therefore, not 
necessary to urge the normal child in its men- 
tal exercises and in the psychopathic child such 
urging is decidedly harmful. Careful obser- 
vations will reveal that the child possesses a 
marked imitative impulse, an important fac- 
tor in the rearing of children and in the de- 
velopment of pathologic tendencies. It is re- 
sponsible for much that is frequently attributed 
to heredity. In fact, hereditary infiuence 
counts for little when we determine by careful 
analysis the origin of the elements that form 
an individuality with the normal child or the 
anomalies in the abnormal. 

The apparent independent judgment of the 
child in most cases is but a representation of 
a figurative association complex which is quite 
evident in the first years of school instruction 
where there is a tendency to make a strong 
impression upon the child's mind of definite 
formulated rules and fixed conclusions. The 



child is therefore unable to give reasons for 
these conclusions, the result of independent 
thought. Of course the effort is also made to 
stimulate the child to draw its own conclusions 
and to formulate independent judgment. This 
is with some children successful within a lim- 
ited field, but never in general. The child 
who makes wonderful progress in a special 
field, as in mathematics or languages and fails 
in less complicated branches is not infrequently 
of a psychopathic disposition and the unusual 
attainment, a psychopathic symptom; this is 
of importance in connection with the develop- 
ment of certain anomalies. 

The child does not appreciate the significance 
of its own existence, its personality, its rela- 
tion to the outside world. This is evident 
from the fact that the child speaks of itself 
in the third person until the third year. Even 
then recognition of personality is manifest in 
a very primitive manner in that the child no 
longer speaks of itself in the third person, that 
is, instead of saying ^^illiam wishes to have'' 
it says for the first time *1 wish to have." 
We are, therefore, unable to recognize person- 
ality in the child before the end of the third 
or fourth year, much less anomalies of person- 
ality before this period. It stands to reason, 
therefore, that a nervous disorder of person- 
ality cannot appear before this time. In a 
general way the impressions through the sense 
organs are after this time more fully appre- 
ciated and the correct interpretation of the 
more simple ones is evident of a wider associa- 
tion becoming more and more complicated as 
time goes on, until the highest psychic function 
is attained,' when we may speak of the child's 
intelligence. 

In the earlier months of life the child is 
less susceptible to stimulation. Xot only is 
this true in the motor sphere but frequently 
stimulation of the sensory nerves is not per- 
ceptible to the newborn. There are a number 
of neurologic conditions peculiar to childhood. 
The tendon reflexes are more active than in 
the normal adult from the second month to 
the second year. The umbilical reflex which 
is frequently absent during the first weeks is 
later very marked. Not infrequently we can 
obtain the Babinski toe reflex in the second 
half of the first year. The conjunctival re- 
fiex is present at the time of birth. On the 
other hand, the blinking of the eyes is often 
not present until the sixth or eighth week. 
The pupillary li^rht reflex is present from the 
time of birth, while the pupils do not react in 
accommodation until about the fourth week. 
The photophobia, present at birth, usually dis- 
appears within ten to twenty days. Fixing 
of objects within the. line of vision occurs in 
the fourth or fifth week, but following the 
objects with the eyes is not observed until the 
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third or fourth month. The newhorn is deaf 
and the function of hearing is gradually estab- 
lished until at the end of the third month 
there is fairly good hearing. 

There are certain peculiarities of childhood 
under normal conditions which are of interest 
in the study of abnormal states. In the fifth, 
sixth, seventh and eighth year the child de- 
vdops an extraordinary interest in its sur- 
roundings and asks numerous questions. This 
is not an expression of a series of association 
complexes but is more or less mechanical, so 
that a number of questions pertaining to ob- 
jects closely related to each other follow in 
succession in a rhvthmic manner. In the emo- 
tional sphere there is little control in early 
childhood and a more or less marked impul- 
siveness is always apparent. Ideas presenting 
themselves are executed without consideration 
or control. Very early the child is able to dis- 
tinguish and appreciate the difference between 
agreeable and disagreeable situations and un- 
sightly objects when this requires no great 
amount of intelligence. Herein lies the secret 
of discipline as it is ordinarily applied to chil- 
dren. The child does not consider its act 
from an ethical standpoint, but associates the 
act with the situation that follows, be it praise 
or punishment, and here again comes into 
play the strong imitative impulse of childhood. 
The disposition of the parent and the situation 
created by the parent in the discipline of chil- 
dren are largely responsible for the disposition 
of the child. The proper punishment applied 
at the proper time will develop a substantial 
control in all of the child's acts, while praise 
has a tendency to increase the natural impul- 
siveness. Many of the anomalies of disposi- 
tion and symptoms of nervousness are the re 
suit of mistakes in discipline in early child- 
hood. It is of interest to note the well marked 
imaginative power of the child. It not in- 
frequently mingles the imaginary with the 
real, which is evident in the susceptibility to 
fairy tales and phantastic portrayal. The 
memory of the child is in some respects pe- 
culiar. While the child generally has a quick 
conception, there is a tendency to forget on ac- 
count of the lack of pro|)er association. Xever- 
^heless the psychic impressions of childhood 
are permanent, although apparently unconscious, 
and are therefore not memorv in the ordinary 
sense. Most of the associations that can be re- 
produced under certain definite stimuli are 
those of childhood impressions. Observations 
and experiences have a permanent place in the 
unconscious mind, and if of a painful char- 
acter they again may be reproduced in a dis- 
torted form as nervous symptoms. 

ETIOLOGY. 

In the majority of nervous children one is 
able to demonstrate a certain endogenous pre- 



disposition, the so-called psychopathic or neuro- 
pathic disposition. But in studying the per- 
sonality of the father, or the mother and per- 
haps the several other children of the family, 
as well as the general environment of the child, 
the endogenous predisposition does not appear 
so prominent as a causative factor of nervous- 
ness. Many times the neuropathic disposition 
is an acquired complex of nervous manifesta- 
tions, the result of environment. However 
this may be, it is true that the resistance of 
children to outside influences at the time of 
birth is just as variable as their external ap- 
pearance. One child becomes easily nervous, 
another less so, a third under the most careful 
regulations is predestined to be a nervous child. 
Among the avoidable exogenous causes of nerv- 
ous children are the mistakes of early train- 
ing, involving the personality and situations 
created by those having this responsibility, in 
which the physician is frequently a prominent 
figure. 

Faulty training of children begins imme- 
diately after birth. A child in the first days, 
weeks and months of life requires a great deal 
of sleep, ill the first week at least twenty 
hours in the twenty-four and for months after 
sixteen hours. There are many conditions too 
numerous to mention here that prevent this, 
even in the best regulated homes, but all of 
them avoidable. At this time these outward 
infiuences are only reflex, since, as already 
mentioned, there are no psychic impressions at 
this period of life. Later the usual method of 
amusing the child is unquestionably harmful. 
The small child should be lonesome and not 
subjected to the stimulations arising from the 
implements we choose to call toys. 

The over stimulated child, the unusual child 
or the wonderful child frequently is a nervous 
child. It is often pathetic to hear the mother 
boast that her child can read at three or four 
years or can produce melodies after hearing 
them for the first time. Such children are 
frequently more or less exhausted by the time 
they reach the school age and are not equal to 
the demands made upon their neural resources. 
When the problems of the school curriculum 
become more difficult, there appear periods of 
exhaustion, irritability, disturbed sleep, et 
cetera. 

Corporal punishment in childhood is a bar- 
baric method of training. It is no longer 
])erniissible in punishing criminals, why 
should it be tolerated in the training 
of children? The normal child mav sur- 
vive with an amiable disposition, while 
that of the nervous child is surely not im- 
proved by such treatment. 

The desire for freedom is an early manifes- 
tation in the child's emotional sphere and any 
forced restrictions will invariably produce re- 
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actions of resentment. When it is neeessar}' 
to apply force there is always an error of 
training or in the disposition of the parent. 
It is therefore unnatural and unfavorable for 
the physiologic development of the child to be 
surrounded by and compelled to follow severe 
regulations in the home or in the school. An 
equilibrium can be established only by care- 
fully observing the reactions of the individual. 

Of the greatest importance in this connec- 
tion are the physical and psychic trauma which 
not infrequently arise as a result of this form 
of applied force. The effect of a physical 
trauma and also of the psychic, to a certain 
extent, is the same as in the adult, resulting 
in a pathologic reaction in any psychopatho- 
logic individual. The majority of cases of 
hysteria in adult life have their origin in this 
period and from this cause. 

In grouping nervous conditions of childhood 
the writer has chosen the plan of Cramer^, 
who collects the symptoms under four heads 
as follows: neurasthenia, endogenous nervous- 
ness, complicated endogenous nervousness, and 
hysteria. 

NEURASTHENIA. 

In childhood, as in the adult, there is an 
exhaustion of the cortical nerve centers which 
occurs in children who are not necessarily of 
a neuropathic dispositioYi, and is the result of 
strenuous mental effort without sufficient time 
for recuperation in rest and sleep, and which 
results in a chronic exhaustion of the brain 
centers. This t^-pe of disturbance undoubtedly 
forms the smallest number of nervous chil- 
dren. In two hundred cases of nervousness 
observed by the writer, there were but nine- 
teen that could be thus classified. 

ENDOGENOUS NERVOUSNESS. 

This is a nervous exhaustion in a child with 
a marked neuropathic disposition and follows 
a moderate mental exertion in one who has 
the requisite amount of rest and sleep for a 
normal child. In other words, it has to do 
with a child with diminished resistance who 
has not the endurance of the normal child 
under normal conditions. This class was rep- 
resented by twenty-eight in two hundred cases, 
the ages of the patients ranging from six to 
thirteen. 

COMPLICATED ENDOGENOUS NERVOUSNESS. 

This form of nervous affection is due to 
physical ailments in predisposed children. In 
this class belong the intensely nervous, sensi- 
tive, excitable, irritable, restless child ever 
prone to habit spasms, nocturnal incontinence, 
et cetera, vet who mav show no actual evidence 
of nerve exhaustion. Among the more com- 
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mon Causes are enlarged tonsils and adenoids, 
eye defects, diseases of the skin, disorders of 
digestion, constipation and incipient tubercu- 
losis. In the writer's series there were ninety- 
three belonging to this class. 

HYSTERIA. 

Here the child presents a marked neuro- 
pathic disposition which is most evident in 
hypersuggestibility, increased imaginative pow- 
er and inclination to lability and emotionalism. 
The physical stigmata are apparently not so 
numerous in childhood as in the adult. Anes- 
thetic conjunctivae are frequently met with, 
as well as areas of anesthesia and hyperesthesia. 
When these are demonstrated they are sharply 
circumscribed and usually located on the back, 
thorax and abdomen. Seventy of the two 
hundred cases recorded were classified as hys- 
teria, the ages of the patients ranging between 
four and fourteen years. Fifty-eight of these 
patients were girls. 

The physical expression of hysteria in child- 
hood is monosymptomatic, at least one symp- 
tom is so apparent in the patient that it over- 
shadows all other manifestations. It is very 
rare that a more or less complete symptom com- 
plex is observed in children before the age of 
ten. Sensory and motor anomalies are about 
equally divided, the psychic manifestations 
being always present. The cases under anal- 
ysis presented a great varity of psychic anom- 
alies, some of which I will briefly men- 
tion: A patient with a perverse para- 
dox mental reaction was repeatedly over- 
come by fear which was followed by nausea 
and vomiting whenever she saw a certain shade 
of red, the result of a previous experience in 
suddenly coming upon a bleeding animal while 
out walking. T)islikes for certain odors and 
tastes ordinarily pleasing to the normal child 
were observed in several patients with some- 
what similar explanations. Fears and timid- 
itv resultinor from sudden visual and aural 
stimuli were noted in a number of cases. 
There was an acute hallucinatorv delirium in 
a child of ten years suffering from hysteria 
which lasted from one-half to two hours and 
was the result of a sexual trauma at the age 
of seven years. A child who repeatedly ran 
away from home was severely punished by 
the mother and gradually developed an atasia- 
abasia. In this case the act of running away 
was based on a feeling of compulsion to do so. 
Compulsory ideas and phobias of various kinds 
were elicited from children six and seven years 
old. Idiosyncrasies which had their origin in 
superstition, and strong aversion for certain 
foods based upon an unpleasant personal ex- 
perience were met with repeatedly. The sug- 
gestion of a resemblance between one child and 
an insane aunt caused the patient to be ob- 
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sessed with the idea that she would be insane 
at the age of twenty-five, the exact age of the 
aunt. 

These few examples illustrate the influence 
of personality, environment and careless sug- 
gestion in the development of hysteria in child- 
hood. Out of two hundred cases of hysteria 
in the adult I was able to collect one hundred 
and seventy-three cases that had their origin 
in a psychic trauma occurring between the 
ages of four and ten years. In ninety per 
cent, of the cases I was able to show a neuro- 
pathic disposition in one or both parents. In 
two hundred cases of adult neurasthenia be- 
tween the ages of eighteen and forty-five years, 
there were but twelve per cent that gave a 
history of nervousness in childhood. In 
forty-two per cent, of all cases I was able to 
trace a neuropathic disposition in one or both 
parents. In all of the twelve per cent there 
was a history of nervousness in the parents. 

CONCLUSIONS. 

The conclusions one may draw from the 
analvsis of the two hundred cases of nervous 
children are, that neurasthenia, pure and sim- 
ple, is not frequent in the earlier periods of 
childhood. It is not as a rule hereditary and 
neurasthenia of adult life is not a persistence 
of childhood neurasthenia. The most common 
causative factor in childhood is mental over- 
work without the requisite periods of rest 
owing to the patient's surroundings. 

In cases of endogenous uncomplicated nerv- 
ousness, a marked neuropathic disposition is 
prevalent and no doubt is the hereditarily weak 
child which has diminished resistance and is 
unable to cope with the more strenuous mental 
life. This form is not observed until the 
school age is reached and continues in adult 
life to form the group known as nervous men 
and women, and possibly may also include the 
cases grouped under psychasthenia. Compli- 
cated endogenous nervousness is observed much 
earlier in the child, the youngest in the series 
being one year old. It is the most frequent 
form of nervousness in childhood and shows 
the importance of physical disease in the pro- 
duction of nervous disorders. 

Hysteria in the adult is a persistence of the 
disease in childhood in the majority of cases. 
The disease itself is not hereditary but may 
to a certain extent be dependent upon a pre- 
disposition, either acquired or hereditary. 

Discussion. 

Dr. C. D. Camp: I have been very much inter- 
ested in Dr. Klingmann's paper, although I must 
confess that I am interested in the subject some- 
what as an amateur. It is my impression that we 
should make a careful distinction between nervous 
diseases in children and "nervousness in childhood." 
My experience has been that nervous diseases in 
childhood present about the same problems as do 



nervous diseases in adults. We have all of the 
organic diseases in childhood that we have in 
adults, or practically all. We have cases of paresis, 
for instance, which are practically the same as 
paresis in the adult, and we certainly have cases 
of hysteria and neurasthenia in childhood which 
differ very little from those diseases in adults. On 
the other hand, "nervousness in childhood" has al- 
ways seemed to me to be due to some condition 
outside the nervous system. Whenever I sec 
simply a nervous child, an irritable, restless, dis- 
obedient child, I consider it certain that there is 
some cause outside the nervous system; some 
trouble with the eyes or the teeth, the nose and 
throat, or some other part of the body. 

Dr. D. M. Cowie: I am very glad to have 
listened to Dr. Klingmann's paper. The subject of 
course, is of very great interest to all physicians, 
particularly those who are engaged in general prac- 
tice. My personal opinion about the cause of the 
numerous manifestations of nervousness in chil- 
dren is that they are due in a great part to environ- 
ment. Attention has been called to what I believe 
to be a very pernicious habit, that of amusing chil- 
dren. Children should not be brought up with the 
idea that they must be amused all the time. It is 
surprising how little care normal infants and chil- 
dren require in order to keep them happy. If they 
are kept clean, warm, dry and properly fed, they 
will amuse themselves with very few playthings. A 
child should be allowed to grow like a plant All 
it needs is a little cultivation. When it reaches 
the age of six months it will sit up and will 
insist on doing so if it is a normal baby. When 
it is a year old it will make efforts at locomotion, 
all without any help. The child has an equal 
capacity to amuse itself.. The infant should be al- 
lowed to develop itself. Leaving a baby or an 
older child entirely to its own devices on the other 
hand is equally pernicious in its effects. Extremes 
must be avoided. It is wrong to let a child lie all 
day in the same bed. Infants treated in this way 
frequently make slow development and do not man- 
ifest the same intelligence that children do who 
are taken up occasionally and moved from one 
part of the house to another, and thus given a 
change of position as well as of scene. 



THE INJECTION OF ALCOHOL INTO 
THE GASSETIIAN GANGLION IN 
THE TREATMENT OF TRI- 
FACIAL NEURALGIA. 

C. D. Camp, M.D. 

Clinical Professor of Neurology, UnlTerslty of Michigan. 

(From the Neurologic Clinic, University Hospital. Ann 
Arbor. Michigan.) 

The most scientific as well as the most satis- 
factory treatment for trifacial neuralgia is the 
removal of the cause. In 1909, I published 
a paper (The Cause and Treatment of the Tri- 
facial Neuralgia*) in which I dwelt at length 
on this point. In some cases, in spite of dili- 
gent search the cause is undiscovered; these 
are usually in patients well advanced in years 
and it is to the treatment of this class of case 
that I would especially call attention. Elec- 
tricitv mav be of some benefit to them, but 
T have never seen one cured that way. Medical 
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■ treatment 'IB not curative unless directed to- 
wards the cause — that is, quinine in malarial 
cases, iron in anemia, et cetera. The injection of 
alcohol, osmie acid or other substances into the 
nerve, either deeply or peripherally, is usually 
a measure affording temporary relief only; 
the nerve almost always regenerates and the 
pain returns. The removal of the Gasserian 
ganglion, surgically, is usually curative but 
the operation is a very difficult and dangeTOus 
one; the best surgeons often hesitate to at- 
tempt it and if the patient survives the oper- 
ation there is great danger of trophic ulcer 
of the cornea and also danger of cerebral 
hernia. 

It is generally conceded that, in order to pre- 
vent recurrence of pain, the ganglion must be 
de.atroyod and, in 1909, Harris suggested that 
this might l>e done by passing a needle through 
the foramen ovale and injecting alcohol into 
the ganglion. In 1912, he published three 
cases which he had treated this way, though 
Offerhouse and others had treated the sugges- 
tion as quite impossible. Hartel, in Germany, 
also injected the ganglion but with a somewhat 
different technic. Taptas, in France, used the 
same method as Harris. 

I became interested at once on seeing the 
pajwr by Harris and, after some practice in the 
anatomical laboratory, injected mv first case, 
April 19. 1913. The patient was fifty-six 
years old and had had neuralgia for fourteen 
years. He had been extensively treated and 
had an operation on the nerve with temporary 
relief. After the injection it was noted that 
there was analgesia in the distribution of all 
three branches of the nerve and he had no at- 
tacks. He was discharged from my service in 
the Hospital six days later and I have heard 
that his neuralgia is cured but have had no op- 
portunity to re-examine him. 

The second patient was a woman, age forty- 
siit, with severe trifacial neuralgia of two years' 
duration. She was admitted to the Hospital in 
December, 1913, and on January 6, 1913, had 
an injection of alcohol into the peripheral 
nerves at their exit points on the face, with 
complete relief. On Feb.. 17, the patient came 
back to the Hospital, the pain having returned 
two days before. The Gasserian ganglion was 
injected, Harris method, on February 34, 
1913. In less than ten minutes after the in- 
jection there was complete analgesia of the 
right side of the face in the distribution of all 
three branches of the fifth nerve, and the right 
side of the tongue. The corneal reflex was 
lost on that side. Sensation to pressure was 
preserved. On February 27, it was noted that 
she had a vesicular eruption ahout the right 
corner of the mouth resembling herpes zoster. 
On March 2, she had no pain and the area of 
analgesia was the same as before. A steel pin 



was thrust through the right side of the toDgue 
without causing pain, though the patient said 
that she felt it going through. The corneal 
reflex was lost but there was qo keratitis. An 
examination made December 11, 1913, showed 
the area of analgesia slightly less extensive 
but otherwise the same as at the previous ex- 
aminations. 

The third patient was a farmer, aged sixty- 
eight years, with typical and very severe neu- 
ralgia in the left side of the face, duration four 
years. His blood pressure was 800 mm. Hg. 
but, except for the manifestation of the neu- 
ralgia, his neurologic and physic examination 
was negative. He was given an injection of 
1 c.c. of 1 per cent cocaine in 80 per cent 
alcohol into the Gasserian ganglion, July 24, 
1913. Analgesia of the left side of the face 
was complete inside of a few minutes. After 
the withdrawal of the needle he said that he 
felt dizzy and nauseated and there was noticed 
a weakness in the muscles of expression on the 
left side of the face and a paralysis of the left 
external rectus muscle but this paralysis was 
transient and there was no trace of it the fol- 
lowing day. There remained a permanent 
analgesia of the left half of tbq face in the dis- 
tribution of the fifth cranial nerve (Figure 1), 
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also analgesia of the left half of the tongue, 
and of the mouth as far back as the middle of 
the tonsil. The left cornea was anesthetic 
and the reflex abolished. It was also not«d 
thar the temporal and mapseter muscles on 
the left side did not contract on mastication. 
Some interesting phj-siologie studies have been 
made on this patient relative to the functions 



of the Gasseriaii ganglion. Dr. Canfield re- 
ported that the tympanic membrane was anes- 
thetic, the only response to the probe being 
ti ringing tinnitis. 

The patient's present condition can be 
shown you, for he lias very kindly returned to 
the Hospital at my request for re-esamiation. 
He has had no pain since the injection and 
feels very well. The extent of the analgesic 
area is about the same as on previous examina- 
tions and the corneal reflex is still absent. 
There is no sign of keratitis. 

Using aseptic precautions the needle is in- 
serted through the skin opposite the lowest part 
of the sigmoid notch and pushed upward and 



through the foramen spinosum, the cavernout! 
sinus, et cetera, and injury to them would prob- 
ably have serious consequences but no case has 
yet been recorded in which there has been a seri- 
ous accident when using the Harris technic. 
I feel safe in saying that the demonstrated 
possibility of destroying the ganglion by 
simply injecting alcohol into it, without opeo- 
ing the skull, is a great step forward in the 
treatment of intractable cases of tic doulou- 
reux but it should only be done after every 
effort to find or remove the cause has failed 
and the peripheral injections or operations do 
not give relief. 



backward to the foramen ovale; after recog- 
nizing this point the needle is pushed not over 
one centimeter through the foramen and the 
alcohol injected. (Figure 2.) The position of 
the needle is shown in the illustration. (Fig- 
ure 3.) The appearance of the analgesia in the 
forehead is an indication that the ganglion has 
been reached for the ophthalmic division of 
the fifth, of which the supraorbital is a branch, 
passes directly into the orbit and the alcohol 
would not influence it unless the needle had 
pan.scd through the foramen ovale. 

The insertion of the needle is not without 
pome danger for important structures are very 
(jIosc; the middle meningeal artery, passing 



Discussion 

Dr. C. G. de NANCREnE: 1 agree entirely with 
Dr. Camp concerning the seriousness and difficulty 
attending the Hartley-Krause operation. I need not 
dilate further upon the dangers of this method 
which someiimes necessitates operating in two or 
three stages because of the free hemorrhage which 
obscures the field of operation, and is sometimes 
dangerous to life. The anatomic differences in 
this particular part of the cranial vault are liable 
lo relatively great variability, and I do not see how 
in certain cases one can surely avoid injuring large 
bloodvessels. Sooner or later, those who employ 
this method will surely meet with such accidents. I 
think that it is far belter before undertaking the 
'of the ganglion, to employ 
)sures such as the injection or 



removal of the peripheral branches. I have fre- 
quently seen bad cases of trifacial neuralgia given 
very prompt relief, for relatively long periods, from 
conservative methods such as these. I do not think 
Dr. Camp has done justice to the efficiency of these 
methods. Furthermore, a change in climate will 
often effect a distinct relief where advanced arterio- 
sclerosis is pre.'ient avoiding marked changes in 
atmospheric pressure which causes circulatory 
changes in the ganglion or its branches, I think 
that all the conservative and less radical methods 



lion. Certainly the cases I have seen of his have 
been perfect in their results and with no ill effect 
so far as I could see. I agree with Dr. dc Nan- 
crede (hat it is better to have the peripheral causes 
removed first, but I should certainly prefer having 
my ganglion injected to having it removed. 

Dr, C.vmp (closing the discussion) : I have been 
very much interested in Dr, de Nancrede's experi- 
ences. As 1 said at the beginning of my paper, it 
is certainly more scientific to remove the cause, if 
it can be found. As a matter of fact, it is remark- 



should be tried before considering either injection 
or removal of the ganglion, 

I do not say Dr. Camp's operation is impossible, 
for he has succeeded, and 1 recently referred a 
private case to him for this operation, but I do say 
that I am perfectly sure if injection operations be 
tried often enough, serious accidents will occur. 

Dr. R. BrsHOP Canfielp: I can vouch for the 
success of Dr. Camp's injection in the cases I have 
seen. I would not like to turn over to him my 
cases of internal pressure, but given a case where 
there is no question of peripheral irritation. I can 
see a distinct place for the injection of the gang- 



able how many cases one can cure that way if one 
is sufficiently patient and diligent. I have had 
about forty cases of trifacial neuralgia in the past 
two years and only three have needed this injection. 
Dr. de Nancrede has had to operate on the Gasserian 
ganglion and has made a strong showing as to the 
dangers and difficulties involved in this operation. 
It is true that one would prefer to do peripheral 
injections but recurrences are frequent. One of the 
patients reported this evening had had several 
peripheral injections and two peripheral operations 
in which a large part of the superior maxillary had 
been cut away, and then there was a recurrence. 



(1) A CASE OF OBSTRUCTION OP THE 

CENTHAL RETINAL VEIN. 

(2) A CASE OF OBSTRUCTION OF THE 

OPHTHALMIC VEIN. 

(3) A CASE OF HEMODRHAGE AT THE 
BASE OF THE BRAIN WITH PBES- 

SIIIiE SYMPTOMS RESULTING IN 
IMPEDED VENOUS FLOW, PA- 
RALYSIS OF EXTRINSIC 
MUSCLES AND PARTIAL 
DEAFNESS. 

Walter R. Parker, M.D. 

PntetKr of Opbtbdmolog;. UnlTenltJ at HICblolL 
(FTom the OphthUmlr Clfnlc. Unlxnlly HcaplUl. Ann 
Artar. Mlchigin. 

Ca8e I. A rase of obstnietion of the cen- 
tral retinal vein, posnilily due to proliferation 
of the intima. 
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slightly edematous. Fundup otherwise nega- 
tive. 

Ijeft eye. Media clear, disc edematous, 
blurred and slightly swollen. Veins markedly 
engorgeil, irregularly distendi^d, most marked 
ill the superior temporal portion. Retina mot- 
tled throughout by diffuse, striated and radiat- 
ing hemorrhages (nerve fiber layer), the whole 
retina edematous, in places completely obscur- 
ing the veins. Center of the fovea yellowish, 
hemorrhages darker in color radiate from the 
center of the fovea. 

Fields — Itight eye. Very slight contraction 
for form and color. I^eft eye. Form iieid con- 
tracted, except nasally, temporal field nar- 
rowed to 50°, color field for blue and red con- 
centrically contracted and <'oiifused; red slightly 
less proportionately contracted. 

Orientation. Excursion normal, both eyes. 

Blood examination — B.I*. 110, Hemoglobin 
!).^.%. R. B. C. 4.!)80,0(IO. W.B.C. 6550. 
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C. p. male, aged 38, American, farmer. En- 
tered the Clinic of Ophthalmic Surgery De- 
cember 15, 1913, complaining of dimness of 
vision in the left eye. 

History: Four weeks ago the patient first 
noticed that his vision in the left eye was 
blurred. This dimness progressed for two 
weeks, but has remained stationary since that 
time. Vision is more blurred temporally and 
objects seen have a reddish color. 

Examination — ^'ision right eye 5/4, left 
eye .5/20. Lids, conjunctiva and external ap- 
pearance of eyeball normal. No proptosis as 
shown by the measurements .taken with the 
e.xoplithalmometer. Tension, right eye, 30 mm. 
Ilg., left eye 23 mm. Pupillary reflexes nor- 
mal. 

OphthaJmonropic /f.ram inn /ion— Right eye. 
Vessels of the retina show slight arteriovenous 
compression, beginning corkscrew veins, retina 



Lymphocytes, small 32%, large 4% 
I'olynuclears, neutral 60% 

Polynuclears, eosin 3% 

Transitional 1% 

No other forms seen in count of 250 cells. 

X-Bay Report — Plates negative, except for 
slight shadow just to the left of vertix at termi- 
nation of middle meningeal artery. 

Otolaryngologic report negative. Wasser- 
mann rciNirt negative. Mcdi<'Hl rc|Mirt, pulmi- 
nary emphysema, urine negative, blood pres- 
sure normal. Tuberculin reaction negative. 

This case presents a negative history, ex- 
cept for loss of vision coming on gradually. 
Ophthalmoscopic examination revealed a typi- 
cal picture of obstruction of the central retinal 
vein. 

A thrombosis in the central vein or in its 
branches causes ophthalmos{>opic appearances 
which were formerly credited to embolism of 
the central artery or to hemorrhagic retinitis. 
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The pathologic aspects of venous thrombosis 
have been admirably investigated by Coats. 
Clinically when one sees large hemorrhages ami 
enormously swollen and tortuous veins partly 
buried in retinal edema, obstructions to venous 
return flow must be considered. When these 
changes are limited to one eye, and there is no 
exophthalmos or other evidence of obstruction 
of the ophthalmic vein, the conclusion seems 
inevitable that the obstruction must be in the 
central vein and not farther back. 

There may be signs of widespread vascular 
.disease in the form of thickened peripheral ves- 
sels and cardiac hypertrophy, or, of nephritis. 

Pathologic examination of a large number of 
cases has shown that the obstruction may be 
due to a thrombosis, to a proliferation of the 
intima, or to a combination of these conditions 
The loss of vision is more sudden in cases of 
thrombosis and there are no prodromal symp- 
toms. 

A<'cording to Parsons the different pathologic 
changes which have been put forward in ex- 
planation of the clinical picture of thrombosis 
of the central vein (ire as follows: 

1. Thrombosis in the central vein. 2. Oc- 
clusion of the central vein by proliferation of 
the intima, but without thrombosis. 3. Mul- 
tiple thrombi in the retinal veins, but without 
a thrombus in the central vein. 4. Multiple 
emboli or perhaps thrombi in the retinal ar- 
teries. 5. Chan_ges in the retinal vessels, 
(degenerative). C. Hemorrhage into the sub- 
stance of the optic nerve. 

Several cases are recorded in which on patho- 
logic examination no thrombosis nor other im- 
pediments were found in the veins. Usually 
the thrombus or other obstruction is situated 
either at the lamina crihrosa. or a short dis- 
tance behind it, more rarely at the point where 
the central vein makes its exit from the nerve. 

These cases of thrombosis of the central reti- 
nal vein are prone to he followed by glaucoma, 
and as it is for the relief of this complication 
that enucleation becomes necessary, it is some- 
times difficult or impossible to differentiate be- 
tween the primary and secondary pathologic 
changes. 

Frequency — Thrombosis occurs about once 
in three thousand ophthalmic cases and most 
frequently in persons accustomed to much toil, 
and especially to much stooping. Of the 20 
cases reported by Ammann, 13 occurred in 
farmers who did gardening, and 2 others in 
smiths. Nearly all of the cases reported oc- 
curred between the ages of 40 and 80. Men 
were more often affected than women. Most 
of the cases showed marked angiosclerosis. 

Diagnosis — The gradual loss of vision, in the 
case here reported, together with the absence 
of all symptoms suggesting the source of a 



thrombus, leads to the diagnosis of obstruction 
of the central vein, due to proliferation of the 
intima. 

Prognosis — In favorable cases the hemor- 
rhage disappears by absorption and useful 
vision may be retained. In the majority of 
cases, however, the vision is lost. A few de- 
velop glaucoma and the eye is lost. 

Treatment is unsatisfactory. 

Case II. A Case of Obstruction of the 
Ophthalmic Vein due to pistol shot wound. 

S. C, male, aged 22, English, cook, entered 
the Clinic of the Ophthalmic Surgery December 
15, ]913, complaining of diplopia, exophthal- 
mos of tiie left eye, and diflicultv in whiking. 



llition/ — Four months ago the patient was 
shot in the mouth with a thirty-two caliber re- 
volver. Two attempts were made to remove the 
bullet. Immediately following the accident the 
pain was severe in the head, most marked at the 
vortex. About two weeks later, he began to 
have pain over the left eye accompanied by 
nausea and vomiting. The attacks came on as 
often as four or five times daily. They con- 
tinued several days, then gradually grew less 
in severity and frequency. The patient now 
suff'crs no attacks of nausea or vertigo, but has 
occasional pain along the course of the left 
supraorbital vein. Diplopia was first noticed 
after the operation, but disappeared in four 
days, to return again three or four days later, 
and has remained constant since that time. 

Examination — Vision right eye 5/4, left 
eye 5/4. 

Kxtemal examination. Eight eye, negative, 
left eve, eyelids swollen, conjunctiva of lids 
normal, ocular conjunctiva congested, es- 
pecially in the palpebral fissure. 

Eyeball, market! proptosis, eye easily moved 
in all directions, and exophthalmos dimin- 
ished by pressnre. Measurement with exoph- 
thalmometer, left eye 7 mm. more forward than 
right eye. Tension with tonometer, right eye 
20 mm. Hg., left eye 30 mm. Hg. Pupillary 
reflexes normal, pupil oval, long axis up and in. 

Ophthalmoscopic Examination.— Ttight eye, 
normal, I^eft eye. Media clear, nerve head con- 
gested, edges blurred, deep physiologic eup, 
iRmina cribrosa seen, whole retina engorged, 



especially tlie inferior tciviporal vein, whole 
retina edematoua. 

Fields— Form field of the left eye, slightly 
smaller than that of the riglit. All the color 
fields are somewhat contracted, no dyschroma- 
topsia or other abnormality. 

Fiehh of i''i.i'a(ion^ Although the excursions 
appeared nearly normal, the fields of fixation 
show a slight limitation of the movement in 
temporal fields, more marked in left eye. 

Blood Efnmination — B.P. 110 mm. Hg. 
Ilemoglohin, 90%. R.R.C. ."),40».O0O: W.B.C. 
10.450; Myelocytes, 0; Normoblasts, 0; Me- 
{l^aloblasta, 0. 



Thrombosis of the ophthalmic vein is accom- 
panied by pain over the brow, along the course 
of the supraorbital vein, marked chemosis of 
the conjunctiva, with absence of the subeon- 
jiin<'lival hemorrhiigi'.-^. |ir<iptiisis ( non-jtidsal- 
injj and partially reducible by pressure), dip- 
lopia which may be accompanied by vertigo, 
nausea and vomiting. Ophthalmoscopic exam- 
ination reveals veins moderately engorged, 
nerve and retina edematous. 

As the course of the bullet was along the 
floor of the orbit, the pressure on the vein must 
have been due to fracture with displacement of 
bone in the orbit. 

The changes in the fundus are not so marked 
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X-Ray ETamination — There is a foreign 
body apparently in the petrous portion of the 
temporal bone. It lies about on a line connect- 
ing the two external auditory meati and pos- 
sibly slightly in advance and a trifle below. 
Its upper margin is tangent with the lower 
margin of the left externa! auditory canal and 
about one-third of the distance from the sagit- 
tal plane to the auricle. No fracture lines can 
bo discovered. Skull is othcrwi.ae negative. 

Otolaryngologic Report — Bullet wound in 
left soft palate: powder mark^. 

\ose: Very bH<lly devilled septum with 
small shelving spur on floor making contact. 

Ears: Show no result of injury. Patient 
has spontaneous nystagmus of horizontal and 
rolary character. 

Apparently both cochlea and vestibule of the 
left ear are quite destroyed. . 

Hearing in right ear, whisper 21 ft. 

1-12-14. Vertigo test is diminished. 

Hearing: Whisper in right ear normal; in 
left ear whisper test one inch, voice 12 to 
18 inches. 
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as in Ca,-;e I, because the lesion being farther 
back, allows the collateral circulation to be- 
come established, the communication between 
the orbital and facial veins being very free. 

('asI'I ITT. A case of hemorrhage at the 
ba.«e with pressure on sinus, deafness on left 
side, paralysis of the extrinsic muscles, nystag- 
mus, and disturbance of return venous flow as 
shown i>y swelling of lids, marked chemosis of 
conjunctiva, engorgement of the retinal veins 
and protrusion of the eyeball. 



A. B., aged 30, American, occupation farmer, 
entered the clinic of Ophthalmic Surgery No- 
vember 3, 1913. The patient was referred by 
Dr. M. S. Gregory, Eureka, Mich, 

/lislory — Eight weeks ago the patient fell 
from a bicycle severely bruising and scratching 
the right side of his face and head. There was 
some contusion of the right orbital region, al- 
though the eyes were not injured. 



Four weeks ago the patient be^n to have 
pain in the left eye, which extended from the 
region of Ihe eye to the top of the head. This 
was followed by photophobia, lacrvniution. and 
gradual failure of vision. The eyeball became 
red and the lids swollen. Within a week the 
eye began to protrude and the patient suffered 
from headache, nausea and vomiting, lie feels 
fairly well when not nauseated and when the 
headache is not severe; his appetite is good. 
Diplopia ut first was denied, bnt afterwards ad- 
mitted. 

Examination — Vision, right eye 5/5, left 
eye, 5/30. Marked scarring, fine linear paral- 
lel lines, along right side of the face. 

External Examination — Right eye. Palpe- 
bral aperture widened, lids slightly retracted. 
Eye cannot abduct beyond the median line, 
elevation and depression about normal, abduc- 
tion slightly limited. Iris reflexes normal. 
Tjeft eye. marked exophthalmos. Partial 



arteriovenous compression, otherwise nonuAl 
Eelina and choroid normal, macula practically 
normal, possibly slight edema. 

Left eye. Disc rings visible, but blurred so 
that disc borders are quite indefinite. Slight 
exudate overlying lower nasal border of disc. 
Veins markedly engorged and tortuous, arteries 
normal. Distinct arteriovenous compression. 
Itetina hyperemie, edema marked; retina down 
and temporarily swollen and infiltrated. Ma- 
im la markedly edematous, foveal reflex lost, 
Xo hemorrhages present in fundus. With 
fingers, slight pulsation of orbital contents, 
which could also be seen on close observation, 
probably transmitted. 

Treatment — Protective pressure l)andage ap- 
plied and patient kept as quiet as possible. 
Atropin to keep pupil moderately dilated. 

11/28. Fields. Right, normal. I^eft, slight 
contraction of form and color fields. 

Orientation fields. Riglit, normal nasally, 
very markedly limited temporally. lieft, mark- 
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ptosis, upper lid; cornea 1/2 covered. Eyelids 
cannot be closed because of chemotic swelling 
of the conjunctiva. Eyelids not thickened, 
some dilation of veins with edema of lid mar- 
gins, upper lid freely movable, very slight dis- 
charge of a faint amber tint. The conjunctiva 
of the upper lid is congested. Ocular conjunc- 
tiva. Upper half-veins prominent, distended 
and twisted from limbus to fornix, no especial 
ciliary injection, as such. Lower half swollen, 
chemotic, opaque, protrudes between lids bo 
eye cannot he closed. Position of the upper lid 
limits the conjunctival swelling so the border 
is nearly horizontal. Corneal surface slightly 
stippled. Iris congested but no marked iritis. 
Pupils freely movable. Reflexes normal. Ex- 
oph thai mom eter shows left eye protruding 19 
m.m. being 1 m.m. further forward than right 
eye, Eicursions limited. The eye is con- 
vergent about 20°. Tension normal. 

Ophthalmoscopic E.ramiiiation — Right eye 
Disc slightly blurred and hyperemie otherwise 
practically normal. Vessels not tortuous, slight 



cdly limited temporally, less nasally, slightly 
limited below. 

Doplopia chart. Marked homonymous diplo- 
pia, varying but little in all nine positions. 

Blood and urinary examination negative. 

X-Ray Examination, negatue 

Otolaryngologic Report. .Spontaneous nys- 
tagmus of intracranial character. Hearing test, 
whisper in both ears. 

Xeurologic Report. Paralysis of external 
rectus, both sides. Some nystagmus on rotat- 
ing right eye to the left; otherwise negative. 

Wassermann Report. Negative. 

Subsequent History — At no time has there 
been an increase in temperature or change in 
the blood. 

11/13. Slight improvement. T^ss pain in 
eyes and head. 

11/21. Eye can now be nearly closed, move- 
ments better, conjunctival swelling much re- 
duced. Patient more comfortable. 

11/98. Exophthalmos rediice<l to 3 mm. 
Vision, right eye f>/^; left eye, 5/30. 
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12/1. Ophthalmoscopic Examination. Disc 
swollen 1 diopter; retina more opaque, ren- 
dered hazy by diffuse exudate, edema more 
marked. There are now many minute circum- 
scribed hemorrhages temporally mostly small 
and rounded; some large and more diffuse. 

12/10. Chemosis of the eyeball has disap- 
peared and tortuosity of vessels now quite as 
marked below as above. Fundus the same. 
Exophthalmos 4 mm. 

This case presents a non-pulsating monocu- 
lar exophthalmos with marked chemosis of the 
conjunctiva, engorgement of retinal veins, 
edema of the retina with hemorrhages, together 
with diminished hearing on the same side, 
nystagmus of intracranial type, and paralysis 
of both external recti. There are no evidences 
of infection or inflammation as shown by the 
absence of fever and blood changes. 

DIAGNOSIS 

Tumors of the orbit either primary or sec- 
ondary to sinus involvement can be excluded by 
the mobility of the globe in all directions and 
partial disappearance of exophthalmos on pres- 
sure. The vascular tumors, aneurism or 
aneurismal varix, mav be eliminated bv the ab- 
sence of distinct pulsation or a bruit. Throm- 
bosis of the ophthalmic vein could give all the 
symptoms referable to the eye, but could not 
account for the loss of hearing, paralysis of the 
external recti, nor the presence of the nystag- 
mus. Thrombosis of the cavernous sinus might 
give the eye symptoms here present, but all 
the nerves which traverse the sinus are liable 
to injury, the third being nearly always affect- 
ed. Again in cases of cavernous sinus throm- 
bosis, through the medium of the circular 
sinus, the process may extend to the other side, 
a complication which occurs in more than 50 
per cent, of the cases (McEwen). Then, 
through stasis in the emissary vein of Santor- 
ini, edema over the mastoid may occur if the 
lesion originates in the sinus. 

The history of traumatism followed by the 
symptoms as given, together with the marked 
improvement observed since the patient came 
under observation, seems to justify the diag- 
nosis of hemorrhage, leading to pressure symp- 
toms. The cause of the double abducens 
paralysis is difficult to explain. 

DISCUSSION. 

Dr. Geo. Slocum : These cases are indeed ex- 
ceedingly interesting, more especially, by reason of 
the difficulty in the diagnosis of the cases present- 
ing exophthalmos, and because of the points of simi- 
larity of the vascular fundus lesions, all of which 
are due to interference with the venous return flow. 
In the cases with exophthalmos one must differen- 
tiate between cavernous sinus thrombosis and ven- 
ous compression or obstruction resulting from the 



trauma. In cavernous sinus thrombosis there is 
often pronounced exophthalmos with venous ob- 
structions. However, in cavernous sinus throm- 
bosis, pronounced and severe symptoms of sepsis 
are present. These cases do not present such symp- 
toms and the blood examination is negative. Two- 
thirds of the cases of cavernous sinus thrombosis 
depend upon disease of the middle ear, and septic 
sinus thrombosis is always fatal unless surgical in- 
terference is successful. We have no ear disease 
in these cases. Marasmic sinus thrombosis is not 
always fatal but this form occurs only in the two 
extremes of life. 

In the second case presented there must have 
been some fracture of the bone where the bullet 
passed through the base of the skull, but X-ray ex- 
amination failed to reveal its location. A fracture 
might have occurred at the base, in the neighbor- 
hood of the sella turcica, causing a displacement 
of a fragment of bone, which could produce a com- 
pression of the anterior end of the cavernous sinus, 
sufficient to impede the return flow from the oph- 
thalmic vein. Lack of the usual anastomotic con- 
nections of the ophthalmic vein would then result 
in pronounced exophthalmos with diplopia, from a 
simultaneous compression of some of the nerves of 
the eye muscles, all of which pass through, or in 
the walls of the cavernous sinus. 

In the case of the patient who was thrown from 
a bicycle, no fracture was discovered by the X-Ray 
however, a fracture of the body of the sphenoid at 
the side of the sella turcica, too «mall to be revealed 
by the plate, might easily produce a hemorrhage 
from the vessels of the diploe, which could com- 
press the sinus from below where the sinus wall 
is very thin, sufficiently, to obstruct the return flow 
from the ophthalmic vein and thus produce the 
symptoms. This would answef all the questions 
presented in the diagnostic study, with the excep- 
tion of the bilateral abducens paralysis in the last 
case. Whether the hemorrhage came from such a 
fracture of the sphenoid or whether it came from 
the rupture of one of the blood vessels in the im- 
mediate neighborhood of the cavernous sinus is a 
question for consideration but when we remember 
the dense fibrous character of the upper wall of 
the sinus and the fact that the sinus is thereby held 
firmly open, even when empty of blood, the proba- 
bility of a hemorrhage on the upper surface of the 
cavernous sinus producing pressure, appears remote. 
It would therefore seem more than probable that 
the hemorrhage occurred from the under surface 
of the cavernous sinus, that is, from broken veins 
in the diploe. The possibility, that a fragment of 
bone from such a fracture might take part in a 
compression of the sinus in this case also, must be 
considered. 

Dr. Parker (closing the discussion) : There is 
one condition in the last case reported that does not 
seem to be fully explained, namely, the paralysis of 
the external rectus in each eye. The absence of 
diplopia would suggest the possibility of the ex- 
istence of a lesion of long standing, independent 
of his accident. Patients who develop a sudden 
paralysis of the ocular muscles usually complain 
of the double vision as the most distressing symp- 
tom, while this patient suffered little or no discom- 
fort from this symptom. A fracture of the sella 
turcica might lead to pressure on the sixth nerve 
on both sides, while the resulting hemorrhage might 
be limited to the left side. It would not be difficult 
to imagine a fracture at this point which might 
not be demonstrable by the X-ray. These are rare 
cases, and to have all three under observation at one 
time is most unusual. 



(1) A CASE OF HYDRAMNIOS AND 

TWIX PREGNANCY. 
(8) A CASE OF ABDOMINAL CESARE- 
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I have for your coDsideration this evening 
two obstetric cases showing features of interest. 

Case 1. Mrs. W., age 'iS, entered the Ma- 
ternity Clinic Novemi>er 8, 1913, coinplainiug 
of dyspnea, great abdominal distention, in- 
abiiity to retain food by mouth and difficult 
urination. Her history was negative until the 
present pregnancy. She had had five children, 
nil living, without complication during the 
pregnancies and puerperia, and one abortion at 
two and one-half months, cause unknown. 
From her history, she was si.v months preg- 
imnt. The present pregnancy had been in all 
respects uneventful until the fifth month, four 
weeks before entering the Hospital. At this 
time she first began to notice a rapid abdom- 
inal distention, accompanied by difficult res- 
piration. In three weeks the waist line in- 
creased slightly more than six inches. For 
several (lays prior to coming to the Hospital 
she had been unable to lie down, or to retain 
food and urination had become difficult. Quick- 
ening was first noticed at the beginning of the 
fifth month, and movements had been felt 
daily since. 

Examination : General : Patient of moder- 
ate build, good nutrition, pulse 118, respiration 
26, temperature 98.6°. Conjunctivae and mu- 
cous membranes of good color. Face flushed 
and anxious, dyspnea marked, slight cyanosis 
of lips. 

Thorax: Lungs negative. Heart displaced 
outward and upward. Breasts : pendulous, 
Montgomery's follicles enlarged, primary and 
secondary areola present. Colostrum easily 
expressed. 

Abdomen: Markedly distended from pubes 
to enaiform, symmetrical, dmneshaped, much 
larger than full term pregnancy. Slight bulg- 
ing ill flanks. (Figure 1.) Broad striae in low- 
er quadrants. Linea nigra to umbilicus. Pal- 
pation gave very cystic feel, some edema above 
symphysis. Xo tumor mass felt. Fetal parts 
not made out. No movable areas of dullness. 
Auscultation showed a faint fetal heart in the 
left lower quadrant half way on a line between 
umbilicus and anterior superior spine, rate 
thirty-six to quarter minute. A second fetai 
heart could not be heard, although the possi- 
bility of twin pregnancy was thought of. 
There was marked edema of the feet and ab- 
dominal wall above symphysis. 



Vaginal Examiiialion: K\ternal and inter- 
nal jwrineuni lacerated. Marked Chadwick's 
sign. Moderate whitish vaginal discharge, 
(.'ervix: old bilateral laceration, soft and patu- 
lous. Admits finger with ease. A fetai head 
at superior strait, freely movable. 

Diagnosift: From the above flndings, com- 
bined with the history of rapid distention, a 
diagnosis of hvdramnios was made. 

Treatment: As it was obvious that the 
patient pould not continue throughout preg- 
nancy in her present condition on account of 
the daily increasing distention and inability to 
eat or sleep, it was decided to puncture the 
membranes through the cervix for immediate 



relief. The patient was accordingly prepared 
for operation and put upon the table, but was 
unable to lie flat on account of the dyspnea 
and had to be supported. The membranes 
were punctured with a fine trocar as high up as 
possible and four liters of amniotic fluid 
drained off with immediate relief to the pa- 
tient who fell asleep for the first time in sev- 
eral days. 

The patient was immediately put to bed in 
the bojie that with the high puncture of the 
membranes only a portion of the amniotic 
fluid would come away. However, the fluid 
continued to drain and three or four liters 
came away in the bed, making in all between 
seven and eight liters. The uterus was mas- 
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saged to facilitate contraction and the patient 
left in good condition. About six hours later, 
the patient went into labor and was delivered 
of still born, premature double ovum male 
twins. The puerperium was uneventful and 
the patient left the hospital on the thirteenth 
day in excellent condition. The Wassermann 
reaction was negative. 

ITydramnios occurs about once in- two hun- 
dred pregnancies. Minor degrees with two or 
three liters of amniotic fluid are not uncom- 
mon, but the more marked grades are not 
frequent. In rare instances the uterus may 
contain an almost incredible amount of fluid, 
Kiistner having observed fifteen liters at the 
fifth month, and Schneider thirty liters at the 
sixth month. 

There has not as yet been a satisfactory or 
universally accepted idea as to the etiology of 
hydramnios. From the fact that the amniotic 
fluid is normally derived from the fluids of 
the mother which have been modified by the 
secretory activity of the amniotic epithelium, 
while the fetal kidneys take no part in its 
production, except in abnormal cases, it is im- 
possible to give an explanation for its excessive 
production which will be applicable to all cases. 
Generally, however, authorities agree that the 
excess of amniotic fluid may be derived from 
several sources: from the fetus, from the 
mother, from the mother and fetus and occas- 
ionally from the amnion. According to Wil- 
liams, "in something less than one-half the 
cases careful examination of the fetus after 
death reveals some abnormality which may or 
mav not bear a causal relation to the disease. 
Most frequently the abnormality which is sup- 
posed to give rise to hydramnios is to be found 
in lesions which cause obstruction to the circu- 
lation, either in the cord or within the foetus.*' 
Opitz observed scirrhotic chanircs in the liver in 
all his cases. Woerz and Bar, and l^uberding 
found heart disease. Many authorities believe 
hydramnios to be due to an excessive urinary 
secretion. In Wilson's analysis of fifty-one 
cases of hydramnios occurring in multiple 
pregnancy, twenty-two of the twins were uni- 
ovular and when we take into consideration that 
these are much less frequently observed than 
the double ovum variety it becomes evident 
that something connected with the former has 
a bearing on the excessive production of am- 
niotic fluid. As a rule, the hydramnios is lim- 
ited to a single amnion. The kidneys and 
heart of the fetus having hydramnios are both 
actually and relatively larger than those of the 
other twin. At times cardiac and renal dis- 
ease or visceral syphilis in the mother are as- 
sociated with edema of the placenta and an 
increased transudate into the amnion. Wolf 
has shown that nephrectomy in pregnant rab- 
bits is followed by increased renal activity on 



the part of the fetus, with consequent hydram- 
nios. Occasionally inflammation of the amnion 
itself is supposed to favor the production of 
the condition. 

In the case under consideration it was at 
first thought that the twins were uniovular 'be- 
cause of the firm fusing of the placentae. On 
more minute examination, however, two sepa- 
rate placentae could be distinguished although 
they could not be separated. The membranes 
were rather badlv torn but the remnants of 
two chorions could be found. This was proof 
that the twins were of the double ovum variety. 
At autopsy the larger twin weighed 1080 
grams, the smaller 730 grams. According to 
the pathologist. Dr. Warthin, the fetal heart 
of the larger twin was larger than normal for 
the size of the fetus, while that of the smaller 
was subnormal for its size. In the light of 
these findings the fact that the twins were 
double ovum can be explained only in one 
way; that contrary to the rule in double ovum 
twins the blood spaces of the two placentae 
had fused as well as the surrounding tissue 
and that to all intents and purposes they were 
single ovum twins in which the stronger heart 
had dominated the circulation and enlarged 
at the expense of the weaker. 

CONTRACTED PELVIS, CESAREAN SECTION. 

Case II. M. S., age 23, primipara, entered 
the Maternity Service September 24, 1913. 
Her family history is negative. Her personal 
history shows one incident bearing on the 
case. At the age of two and one-half years 
the patient fell, severely injuring the right hip. 
After this accident she was in bed for a vear 
and did not walk again for eighteen months, 
and then with a limp which has persisted. 
There are no points of interest in the history 
of the present pregnancy which was in all re- 
spects normal. The Wassermann reaction was 
negative. The following are the points of in- 
terest in the physical examination : 

Ahdomen: Domeshaped, many fresh striae 
in lower quadrant, faint linea nigra to um- 
bilicus Fundus at time of first examination, 
two finger breadths above the umbilicus. Fatal 
breech in fundus, back on right, small parts 
on the left. Fetal heart best heard in right 
lower quadrant, one-third the distance on a 
line from umbilicus to anterior superior spine. 
Position, right occipito-anterior. 

The right leg is ten centimeters shorter than 
the left, and is fixed at hip. The pelvis tilts 
forward and the patient has a marked lordo- 
sis. (Figure 2). With the patient on her back 
the lumbar region cannot be brought closer 
than seven or eight centimeters to the table. 
The left anterior superior spine is two centi- 
meters higher than the right. 



Pklvimktry : 
IntorcristftI id cm. 

Interspitioiis 25.5 cm. 

Bitnu'liniiteric 39.5 era. 

External ronjugate Ifi.S cm. 

Pubic aiijjle 85° 

Bis-tschinl 8 cm. 

Aiitero-posterior of outlet ... 11 cm. 

Anterior sagittal 5 cm. 

I'ositerior sagittal 8^4 cm. 

DiafTonal conjugate 11 cm. 

Coiijngate vera 8.5 to 9 cm. 



'I'hc X-rav confirnietl the dingnosiK of right 
ot-cipi to-anterior pof^ition and showed that the 
iwlvis was asymmetrical. The neck <)f the right 
femur hail almost entirely disappeared from 
what was in alt pnihability a tuberculous pro- 
ceas dating from the patienCs fall when two 
and one-half years of age. 



The cl a seifl cation of the pelvis is interest 
ing. Tn the first place the deformity is asym- 
nielrical. From the extra weight on the sound 
or left leg and the shortening in the right, the 
left side of the pelvis is shoved upward and 
compressed anteroposteriorly, giving an ob- 
liquity to the superior strait. The compensa- 
tory lordosis throws the promontory forward 
and increases the angle of the pelvic inclina- 
tion with, as a consequence, a shortening in 
the external diagonal and true conjugate, giv- 
ing a flat pelvis. Ordinarily the small differ- 
ence between the intercristal (25 cm.) and 
the interspinous (25 cm. ) diameter would 
make us suspicious of a rachitic pelvi.s hut as 
the patient gives no history and had no other 
signs of the disease, this can be ruled out. The 
bis-ischial diameter of the outlet measures 
eight centimeters, which is just within the 
limit of the "funnel pelvis." 

Taking into consideration the obliquity of 
the superior strait there is present an obliquely 
contracted, flat, funnel pelvis. 

It is in these "border line" cases with the 
conjugate vera of 7.5 to 9 centimeters that the 
greatest difficulty is found in predicting the 
course of labor. In the case under considera- 
tion (conjugate vera 8.5- 8) with the position 
right occipito- anterior, it was thought that 
labor would probably he spontaneous as the 
bi-parietal diameter was in relation with the 
long right oblique and as the child was of 
moderate size. However, upon second exami- 
nation it was found that the position had 
changed to left occipito-antcrior, the bi-parictsil 
diameter now corresponding to the short left 
oblique diameter. In the light of this change 
of position, it was decided that the outcome of 
labor would be doubtful, inasmuch as even if 
descent did occur all obstacles to labor might 
not he overcome, since in many cases the in- 
ward projection of the ischii leads to faulty 
rotation. In the interests of both mother and 
child, Cesarean section at term seemed the 
procedure of choice. 

Operation : The patient went into labor 
November 23, 1913 and was allowed to pro- 
ceed for four hours. Rectal e.xamination then 
showed the head still movable at the superior 
strait, and the patient was taken to the oper- 
ating room for Cesarean section. The classi- 
cal conservative operation was performed by 
Dr. Peterson, the patient returning to bed 
with a pulse of 80. The child was a healthy 
male atid required no resuscitation. The con- 
valescence was in all respects uneventful, both 
mother and child leaving the Hospital on the 
twentieth day after operation. 
Rbfebences. 
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Malformations. Bull. Johns Hopkins Hosp. 1911. 
XXII, 35-39. 

Neiberding. Zur Gencse des Hydramnios. Arch. 
f. Gyndk., 1882, XX, 310-1316. 

Opitz. Beitr'dge zur Aetiologie des Hydramnios. 
Zentrablbl. /. Gyndk. 1899. 553-560. 

Williams. Obstetrics, 3rd edition. 

Wilson. Hydramnion in Cases of Uni-oval or 
Homologous Twins. Tr. Lond. Obst. Soc. 1899, 
xli, 235-272. 

Woerz. Ein Fall von Hydramnios. Zentralbl. f, 
Gyndk, 1895, XIX, 580-581. 

Wolff. Ueber Experimentelle Erzeugung von 
hydramnion. Arch. /. Gyndk, 1904. Ixxi, 224,257. 

Discussion. 

Dr. Reuben Peterson: Acute hydramnios is 
rather a rare disease of pregnancy and interesting, 
since its causes are rather obscure and it usually 
calls for active treatment if the patient is to obtain 
any relief. If my memory serves me correctly 1 
have seen at least four cases of this complication. 
In three the condition was associated with mon- 
strosities, that is, in each instance the fetus was 
malformed, which probably had something to do 
in causing the excess of amniotic fluid. In each 
instance the membranes were punctured in order 
to relieve the patient of her distressing symptoms. 



The same method was employed in the withdrawal 
of the fluid as described by Dr. Seeley, the mem- 
branes being punctured high up with a fine needle. 
The fourth case came on toward the end of preg- 
nancy, the child being especially large. The mem- 
branes ruptured spontaneously, fortunately without 
prolapse of the cord. 

It must be borne in mind that postpartum 
hemorrhage is quite common after hydramnios, 
either acute or chronic and must be guarded 
against. Chronic hydramnios is much more com- 
mon than the acute form of the complication. Per- 
sonally I have never seen good results from ban- 
daging. Premature labor is very apt to result 
With rupture imminent, puncture of the membranes 
is better than waiting, since spontaneous rupture 
is very apt to result in prolapse of the cord or mal- 
presentation. 

In reference to the case of Cesarean section, it 
seemed to me advisable with the deformity pres- 
ent to allow a test of labor. Even if the position 
of the fetus had not changed at the last, I do not 
believe the child could have been bom alive by the 
natural passages, either with or without instruments. 
Elective Cesarean section at the beginning of labor 
before rupture of the membranes, in the absence 
of vaginal examinations, ought to be practically 
without mortality for both mother and child. 
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HOW BACTERIA CAUSE DISEASE.^ 
Victor C. Vaughan, M.D. 

(From tbe Hygienic Labors toiy. University of Mictalfan). 

For about fifteen years my students and I 
have directed our attention and energy largely 
to the study of the chemistry of bacteria. This 
work has been collected, systematized and pub- 
lished in book form.* Early in our work we 
realized that in order to obtain enough cell sub- 
stance in a pure state to enable us to study 
successfully its chemistry it would be neces- 
sary to devise some method for the growth of 
massive cultures. After several attempts we 
succeeded in perfecting the large copper dou- 
ble tanks which have proved wholly satisfactory' 
and have supplied abundant growths, easily ob- 
tainable and free from contamination. A cop- 
per tank ten feet long, two feet wide, and four 
inches deep, with a trough around the edge 
one inch deep, has a cover which, when lowered 
into place, rests in the trough. This tank is 
supported by an iron frame of gas piping, the 
legs of which rest on rollers, so that the whole 
may be easily moved about the room. An in- 
ner tank, two inches shorter and two inches 
narrower, also provided with a trough that runs 
around the edge, sits in the large one, and is 
supported two inches from the bottom of the 
larger one by iron cross-bars. The bottom of 
the outer tank and the seal trough on the edges 
are filled with water. The seal trough of the 
inner tank is filled with glycerin. Both lids 
are raised and lowered by wire ropes passed 
through pulleys fixed in the ceiling. The iron 
frame supporting the tanks may be of any 
desired height. In our incubating room we have 
a nest of six tanks, three of which are on frames 
four feet high and three on frames two feet 
high. This economizes space, as the lower ones 

'Protein Split Products in Relation to Immnnlty and Dls* 
ease. Lea & Feblger. Pblladelpbla, Pa.. 191S. 



can be rolled under the higher ones. Both lids 
are supplied with vent tubes which are plugged 
with cotton in sterilization. Twenty liters of 
three per cent, agar is placed in the inner tank ; 
both lids are lowered into their respective 
troughs, and with large gas burners at full 
blast underneath, the apparatus is a sterilizer. 
After three sterilizations on successive days the 
medium is inoculated by pouring a liquid cul- 
ture through the vent tubes in the lid of the 
inner tank. Then with upper lid lowered into 
the water trough and gentle heat, which may be 
controlled by a thermoregulator, it becomes an 
incubator. With a number of tanks in a small 
room it is better to heat the room to the desired 
temperature, thus regulating the heat, than it is 
to heat each tank separately. (A photograph of 
this tank is shown in Fig. 1.) 

After removal from the tanks the bacterial 
cellular substance may be washed with various 
fluids. As a rule, we have washed once or twice 
with sterile salt solution by decantation and then 
repeatedly with alcohol, beginning with 50 per 
cent, and increasing to 95 per cent. The sub- 
stance is then placed in large soxhlets and ex- 
tracted first for one or two days with absolute, 
alcohol and then for three or four days with 
ether. These extractions with alcohol and ether 
should be thorough, in order to remiove all 
traces of fats and waxes. 

After extraction, the cellular substance is 
ground, first in porcelain, then in agate mortars, 
and passed through the finest meshed sieves. If 
there be bits of agar in the bacterial cellular 
substance, which is seldom the case, it is separ- 
ated by the sieve and discarded. The one who 
grinds the cellular substance should wear a mask 
in order to protect himself; notwithstanding 
this precaution, several workers have been acute- 
ly poisoned, especially with the tjrphoid bacillus. 
Of course, there is no danger of infection, as 
the material, after the treatment already de- 
scribed, contains no living bacilli. The finely 



ground cellular substance in the form of an 
impalpable powder may be kept in wide-mouth- 
ed bottles in a dark place, and if so kept it 
retains its toxicity for years, h»it when long 
exposed to the light, even if kept perfectly dry, 
it becomes less poisonous. 

With an abundance of bacterial cellular sub- 
stance obtained from the tanks the following 
facts were established for the colon bacillus. 

1. The poison is contained within the bac- 
terial cell from which it does not, at least 
under ordinary conditions, diffuse into the cul- 
ture medium. 

2. The poison is not extracted from the bac- 
terial cell by dilute salt solution, alcohol, or eth- 



7. The bacterial cellular proteins are, so 
far as their toxicity is concerned, quite resistant 
to the action of pepsin and trypsin. 

More thorough study of the bacterial cellular 
substances demonstrated the fact that the bac- 
terial cell consista largely of complex proteins. 
It has been assumed that bacteria are low forms 
of vegetable life; our work, which has been 
confirmed recently in KokscI's laboratory, shows 
that this is not true and that bacteria, although 
simple morphologically, are highly complex 
chemically, in fact, bacteria are as complex 
chemically as the cells of our own bodies. This 
is a most iniportanf fact inasmuch as it shows 
that the bacterial cell and the body cell are much 



■ er, at ordinary temperature or at the boiling 

point of these fluids. 

3. The cellular substance of the colon bacil- 
lus may be heated with water without destruc- 
tion of its poisonous group. 

i. 0.5 per cent, solutions of the caustic al- 
kalies disrupt the cellular substances of the 
colon bacillus slowly and imperfectly. 

6. Boiling with a 0.3 per cent, dilution of 
hydrochloric acid has but little effect upon the 
biicterial cell or its contained poison. 

6. Heating the cellular substance for an hour 
in an open dish on the water-bath, with from 
one to five per cent, hydrochloric acid, breaks up 
the cells and does not wholly destroy the toxic- 
ity of the cell content; however, prolonged 
boiling with one per cent, or stronger dilutions 
of hydrochloric acid does destroy the poison. 



alike in chemical composition and, as we later 
demonstrated, that ditferent kinds of bacteria 
differ in chemical composition. Bacteria are 
particulate proteins containing, at least two 
carbohydrate groups, a nuclcin group and one 
or more protein groups ; consequently when bac- 
teria cells are disrupted they supply carbohy- 
drates, nuclein bodies and amino acids. 

After many failures we succeeded in splitting 
up bacterial cellular substances into poisonous 
and non-poisonous portions. We were able 
to do this not only with pathogenic but with 
non -pathogenic bacteria. Having found that 
bacterial cellular substances contain a highly 
active poison the question arose as to whether 
or not other proteins, bacterial, vegetable, and 
animal contain poisonous groups; moreover, we 
demonstrated that the poison obtained from all 
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these varieties of proteins has the same, or at 
least similar, action. Egg-white contains just 
as much poison and the same poison practically 
as that found in the tubercle bacillus. 

A comparison of the effects of the living bacil- 
lus, the dead cellular substance, and the free 
poison is of great interest and throws much light 
on the phenomena of infection. 

When a guinea-pig is inoculated with a fatal 
dose of the living colon bacterium, practically 
no symptoms whatever are noticeable for a per- 
iod varying from six to twelve hours, according 
to the size of the dose given. This may be con- 
sidered as the period of incubation and is rough- 
ly proportional to the amount of living culture 
injected. This period of incubation represents 
the time taken for the bacillus to multiply and 
to be destroyed to such an extent that sufficient 
poison may be liberated through its disintegra- 



preceding which a temperature as low as 85" 
F. is not uncommon. At the same time the 
animal shows signs of peritonitis, as is evidenced 
by rigidity and spasms of the abdominal muscles 
on pressure. At autopsy, the only gross lesion 
present is a marked hemorrhagic peritonitis with 
a large amount of bloody fluid in the cavity. 
On the injection of a fatal dose of the dead 
cellular substance intraperitoneally, the length of 
the period of incubation is shortened, in fact, we 
have cut out one of the processes of incubation, 
that is, the growth of the bacillus in the body, the 
bacillus has been grown artificially and enough 
of it has been injected into the animal to cause 
its death. Under ordinary conditions the period 
of incubation is determined by the length of 
time necessary for the body cells to disrupt the 
bacterial substance sufficiently to set free enough 
of the poison to produce recognizable effects. In 
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Fig. 2. Temperature curve of gnlnea-plfc after inoculation 
with 1 CO.. si.vteen-lioiir bouillon culture of the colon bacil- 
lus. Death occurred twenty hours after inoculation. 



tion to produce recognizable effects in the ani- 
mal. This period of incubation is in reality the 
crisis of the disease and the outcome depends 
on whether all bacteria have been destroyed be- 
fore a fatal dose of the poison is set free. It is 
during this period that individual resistance and 
acquired immunity are important factors acting 
by causing increased destruction of bacilli before 
a fatal dose is set free. During this time the 
temperature of the animal may rise to a great- 
er or less extent or may remain stationary; the 
animal is active and is in no way distinguishable 
from its untreated fellows. At the end of the 
period of incubation the animal becomes less 
active, it hangs its head, and apparently enters 
into a state of stupor ; at the same time the tem- 
perature begins to fall abruptly, as can be seen 
by Fig. 2. The temperature will often fall from 
101" to 94** F. or even lower within from two 
to four hours, and this fall is progressive and 
continues until the animal's death, immediately 



the case of the guinea-pig treated with dead 
substance of the colon bacillus this period is 
reached in about four hours ; at the end of this 
time the temperature begins to fall and there 
is a decided drop until time of death, provided 
the dose given is a fatal one. If a non-fatal dose 
has been injected the temperature, as will bo 
seen from Fig. 3, has reached the minimum at 
the end of from six to eight hours and has re- 
turned to normal in from twelve to twenty hours. 
Accompanying the fall in temperature there is 
apparent lassitude, stupor and roughing of the 
coat. In cases in which many times the fatal 
dose has been given, the animals occasionally die 
within from four to six hours with convulsions, 
a feature which can now and then be observed 
after injection of large quantities of old living 
cultures. At autopsy we find a picture similar 
in all respects to that following inoculation with 
living bacillus. There is a marked hemorrhagic 
peritonitis, the peritoneal cavity containing 
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bloody fluid, together with unabsorbed bacterial 
cell substance. Prom this we see that practical- 
ly the sole difference between the effects follow- 
ing inoculation with the living bacillus and the 
injection of the dead bacterial substance is the 
shortening of the period of incubation due, no 
doubt, to the fact that the poison is liberated 
much more rapidly and in greater concentration 
in the second case. Since dead bacteria, both 
pathogenic and non-pathogenic, will kill animals 
when injected into the peritoneal cavity in 
sufficient amount it must be evident that the 
effects are not due directly to the growth of 
bacteria in the body; it must also be evident 
that whether a given bacillus is pathogenic or 
not does not depend upon its capability of form- 
ing a poison but upon its capability of growing 
and multiplying in the animal body. 

When the free poison is given the temperature 
begins to fall within five to fifteen minutes and 
often it will be found to have reached 94° F. 



of much greater severity. Gradually they be- 
come more and more general in their extent, 
until all the muscles of the body become in- 
volved in violent clonic convulsions. This stage, 
when present, presages a fatal outcome; rarely 
an animal recovers after reaching the convul- 
sive stage. During a convulsion, or occasionally 
in the interval of calm, respiration ceases. The 
heart, however, continues to beat, at first with 
perfect regularity and no acceleration; indeed, 
the rate seems to be somewhat slower than nor- 
mal. Graduallv the beat becomes more and 
more feeble, the rate and regularity being pre- 
served to the end. It is usually only after an 
interval of from three to four minutes after 
the cessation of respiration that the heart ceases 
to beat. As has been previously stated, a fatal 
issue, if it occurs at all, always results within 
one hour after injection and usually within from 
thirty to forty minutes. This is to a laro^e ex- 
tent independent of whether the dose is the 
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Fijf. 3. Temperature curve of Kuinen-plK Intraperitoneal Injec- 
tion of non-fatal dose of crude bacterial cell Kulwtance. 



and eyen lower in many instances, (See Fig. 4). 
At first, after an interval of from fi^^ to ten 
minutes immediately following the injection, the 
animal appears restless, runs about the cage, 
and shows a great tendency to scratch itself, 
this undoubtedly being due to itching sensations 
in the skin caused by irritation of peripheral 
nerves. The animal then begins to show evi- 
dence of lack of co-ordination, which is rapidly 
followed by partial paralysis, which is especially 
marked in the hind extremities. This stage 
lasts for from five to ten minutes, during the 
latter part of which the animal usually lies quiet- 
ly on one side. From this state the animal 
passes into what one might term the convulsive 
stage. These convulsions are usually clonic in 
nature and, as a rule, at first involve only the 
neck muscles, the head being momentarily 
drawn backward on the back. At first these con- 
vulsions are but slight in degree and are sep- 
arated by considerable intervals of time. Soon, 
however, they become much more frequent and 



minimum lethal one or two or three times that 
amount. It is certainly entirely independent of 
the size of the pig. Death, of course, results 
at slightly different times with different batches 
of the poison, but even in this case the interval 
of time between injection and a fatal issue does 
not vary to any great extent. A dose which has 
proved to be the minimum fatal dose for one 
pig will almost surely prove to be the same for 
another. In other words, we have done awav 
entirely with the period of incubation, and the 
poison acts so rapidly that individual resistance 
plays no part; hence, the animal acts almost 
with the exactitude of a chemical compound 
into which for all practical purposes it has been 
converted. The period of incubation has ceased 
to exist since the poison is no longer contained 
within either the dead or the living bacillus, but 
is present in a free and uncombined form, cap- 
able of uniting immediately with those body 
cells for which it may possess a special affinity. 
After the above described work had been 
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done, the phenomena of protein sensitization or 
so-called anaphylaxis became prominent and it 
will be necessary to discuss the elements of this 
discovery. 

The older medical literature occasionally re- 
cords facts which in the light of more recent 
and extended knowledge are known as the phe- 
nomena of protein sensitization. Such were 
some of the experiences recorded in the early 
attempts at the transfusion of blood. Many of 
the untoward results reached in the procedure 
and beyond the ken of that time are now fully 
explained. Behring and Kitashima^ found on 
immunizing an animal to tetanus toxin that 
it died in convulsions notwithstanding the fact 
that the blood serum was richly charged with 
antitoxin. They explained this by assuming the 
existence of a condition of "hypersensitiveness^' 
to the toxin. With our present knowledge we 
see no reason for ascribing this to the toxin. 
There is, so far as we know, ho evidence that 
animals can be rendered hypersensitive to either 
toxin or antitoxin. Neither has ever been ob- 



tiotoxin. Later, he showed that hay fever re- 
sults from the parenteral digestion of the pro- 
teins of pollen. Both of these points will be 
discussed in more detail later. Wolff-Eisner* 
discussed the theory of endotoxins and their ap- 
plication to various diseased conditions, in a 
very suggestive manner, but added little to our 
exact knowledge. Richet® has made many valu- 
able contributions to this subject. In his first 
report made with Portier in 1902, he worked 
with an extract from the tentacles of a muscle 
and showed that an injection of this made 
the animal much more susceptible to a second 
one. Unfortunately, he coined the word ana- 
phylaxis as most suitable to cover this condition 
of increased susceptibility. He used this word 
understanding it to mean "without protection,'* 
indicating that the first injection destroyed any 
natural resistance that the animal might possess 
against the poison. Now, we know that the 
condition of sensitization is essential to certain 
forms of inmiunity, as was first indicated by 
Vaughan and Wheeler,^ and the inappropriate- 
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Fig. 4. Temperature curve of gulnea-plg treated with 45 
Digs, of the soluble poison Intraperltoneally. 



tained free from proteins, and since all true 
proteins, so far as we know, sensitize, there 
seems no sufficient justification in ascribing a 
sensitization induced by a protein solution con- 
taining a toxin to the latter. Buchner^ repeatedly 
injected bacterial proteins into men and noticed 
that the cardinal indications of local inflamma- 
tion, tumor, rubor, dolor, and calor resulted. 
Furthermore, he noted that fever increased with 
repeated injections, Krehl and Matthes'* induced 
fever in animals by repeated injections of albu- 
mose and peptone. 

Weichardt* made an advanced study in the do- 
main which we now designate as anaphylaxis. 
He repeatedly treated rabbits with protein ex- 
pressed from placental cells, and found that 
some of these died promptly on subsequent in- 
jections. Furthermore, he mixed the serum of 
animals thus treated with placental cells and ob- 
tained a soluble poison which he named synzy- 

1. Berl. kiln. Wchnschr., 1901. 

2. Berl. kiln. Wehnschr, 1890, 210; Mflncben. med. 
Wchnschr., 1891. 

8. Arch. f. exper. Path. u. Pharmak. 1893, XXXV, 232; 
Ibid., 1896, XXXVI, 437. 

4. Berl. kiln. Wehnschr., 1903. 



ness of the term anaphylaxis is self-evident. 
However, the word has come into general use, 
and with this explanation we will continue it. 
V.Pirquet® proposed and has continued the use 
of the word "allergic," meaning altered energy. 
This is much more suitable, inasmuch as it sim- 
ply expresses a fact and binds no one to any 
theory. However, "allergic" has not been usual- 
ly employed, and we will use "protein sensitiza- 
tion," ^Tiypersensitiveness," "anaphylaxis," and 
"allergic" as synonyms. 

The fact that animals which have once receiv- 
ed an injection of protein are liable to sudden 
death after a second injection of the same kind 
has been known for many years. Ever since 
the opening of the Hygienic Laboratory of the 
University of Michigan (1888), animals once 
used have been segregated and kept in cages 
marked "used animals," which indicated that 
conclusions could not be safely drawn from re- 



5. Zentralbl. f. Bakt., 1904, XXXVII, Mflnchen. med. 
Wiphnsohr., 1906, Diennat. ZentralbL. 1906, Berl. kiln. 
Wohnschr., 1907. 

6. Oompt. rend. Soc. de blol., 1902, Ann. de I'Inst Pasteur, 
1907, XXI, 497: Ibid., 1908. XXIIl, Ibid, 1909. 

7. Jour. Infect. Die., 1907. 

8. Mflnchen. med. Wehnschr., 1906. 



64 



suits obtained when these animals were employ- 
ed a second time. In the standardization of 
diphtheria antitoxin it soon became evident 
that the guinea-pig that survives one test could 
not be relied upon in a second one. In the late 
nineties, Parke, Davis & Co., large manufactur- 
ers of antitoxins, ascertained this fact and offer- 
ed to supply the Hygienic Laboratory of the 
University of Michigan with "used^* guinea-pigs 
at a small price. .The offer was accepted, but 
the animals were found dear at any price, as 
they suddenly and unexplainably died when 
treated with horse serum. 

This condition evidently was observed by 
others, and Theobald Smith mentioned it to 
Ehrlich, who set Otto to work to find the ex- 



antigen, after a period of incubation becomes 
hypersensitive to the same or to a closely related 
substance, and when this condition can be pas- 
sively transferred to fresh animals by the serum 
or organ extracts of the sensitized animal.^* 
Biedl and Kraus,^^ omitting passive anaphylaxis, 
give the following: **By anaphylaxis we mean 
that state of specific hypersensitiveness induced 
in animals by protein injections, and in which 
symptoms of poisoning follow subsequent in- 
jections of the same protein in doses which 
would have no effect upon untreated animals.^' 
With some explanation to be given later we ac- 
cept these definitions as quite satisfactory. In 
the meantime it is desirable to have a clear un- 
derstanding of the meaning of the terms em- 
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FIjc. r». Acute fever produced In a rabbit by intravenous Injections of ess-white. 
The continuous line represents the temperature In the non- 
sensitised animal. The broken line represents the 
temperature in the same animal, sensitized. 



planation. Otto® published his results under 
the title "Das Theobald Smithsche Phanomen 
der Serumiiberempfindliclikeit." However, si- 
multaneously with these observations on ani- 
mals used in the standardization of antitoxin, 
the profession had occasion to observe the effects 
of injections of antitoxin in human beings. As 
early as 1903, v. Pirquet^^ wrote concerning cer- 
tain clinical effects following antitoxin treat- 
ment, and in 1905 he and Schick published a 
monograph "the serum disease,^* "Die Serum- 
kranUieit.^* 

Friedemann^^ offers the following definition: 
'^e speak of anaphylaxis when the organism, 
in consequence of a previous treatment with an 

""o! vr~r^uthold: Gedenkschrlft. 1900, 

10. Wlen. kiln. Wchnschr. 

11. Jahreitb. d. d. Ergcbn. d. ImmunltXtfsforschung. 1010, 
VI. 



ployed in discussing this subject. The sub- 
stance which induces the anaphylactic state is 
generally known as the "antigen." This implies 
that it gives rise to the production of an anti- 
body, and the selection of this word has been 
determined by an attempt to correlate the phe- 
nomena of anaphylaxis with the theory evolved 
by Ehrlich in explanation of the production of 
antitoxins bv treatment with toxins. In truth 
the "antigen" of anaphylaxis is not a toxin, nor 
is the new substance generated in the body 
of the treated animal an antitoxin. The term 
"anaphylactogen" is unobjectionable, since it is 
applicable to any substance which induces the 
anaphylactic state. Sensitizer is a good word, 
and commits one to no theory. The same is 



12. Krauf) and T^vaditl: Ilandhuch d. Technlk u. 
dlk d. ImmunltXt»for«ichunfc. KrjrfinsiiiifrstiHnd. 
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true of the term "sensibilisinogen" used bv our 
French Confreres. The sensitizer causes the 
body cells of the treated animal to elaborate a 
specific proteolytic ferment which digests or 
splits up the sensitizer. Again, following the 
nomenclature of Ehrlich, this ferment elabor- 
ated as a consequence of the introduction of the 
sensitizer is generally designated as the "anti- 
body.'' It would be equally rational to speak of 
pepsin as an antibody of beefsteak, because the 
former digests the latter. The theory evolved 
by Ehrlich in his studies on toxin immunity 
is the product of a genius of the highest order. 
Jt has stimulated research, which has resulted 
in discoveries of the greatest importance, but 
the attempt to explain all physiologic and path- 
ologic processes by this theory, and to describe 
them in the nomenclature of this theory is un- 
scientific. To say that anaphylaxis is the result 
of protein-antiprotein reaction is to talk jargon. 
When foreign proteins are taken into the ali- 
mentary canal they must be digested before they 



foreign protein is introduced into the blood or 
tissue it stimulates certain body cells to elabor- 
ate that specific ferment which will digest that 
specific protein. When such a protein first 
comes in contact with the body cells the latter 
are unprepared to digest the former, but this 
function is gradually acquired. The protein 
contained in the first injection is slowly digest- 
ed, and no ill effects are observable. Wlien sub- 
sequent injections of the same protein are made, 
the cells, prepared by the first injection, pour 
out the specific ferment more promptly 
and the effects are determined by the 
rapidity with which the digestion takes 
place. The poisonous group in the protein 
molecule may be set free so rapidly and in 
amount sufficient to kill the animal. This in 
brief is an explanation of the phenomena of 
anaphylaxis. 

In 1907 Wheeler and I proposed a theory of 
sensitization, the principles of which may be 
stated as follows: 
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Xfirst injection of seizes -f death 

Fig. 6. Acute fatal fever produced In a rabbit by repeated 
Intravenous Injectlong of egjf-whlte. 



are absorbed. This means that their large mole- 
cules must be split into smaller ones, and this 
must be continued until there are no more 
protein molecules left. Every protein molecule 
contains a poisonous group, and in normal, ali- 
mentary digestion this group is rendered non- 
poisonous by further cleavage before absorption 
takes place. When foreign proteins find their 
way into the blood and tissues they must be 
digested. This is accomplished, as it is in the 
alimentary canal, by proteolytic ferments but 
the danger from the poisonous group in the 
protein molecule is evidently greater in paren- 
teral than in enteral digestion. Both enteral 
and parenteral digestion are physiologic process- 
es. Every living cell has its own proteolytic 
ferments, otherwise it could not live. When 
stimulated it pours out this ferment, and it 
does so only when stimulated. The function 
of a cell ferment depends upon the kind of cell 
elaborating it, and to a certain extent upon the 
stimulating substance. The proteins are the 
normal stimulants to cell secretion. When a 



1. Sensitization consists in developing in the 
animal a specific proteolytic ferment which acts 
upon the protein that brings it into existence, 
and no other. 

2. This specific proteolytic ferment stored 
up in the cells of the animal as a result of the 
first treatment with the protein remains as a 
zymogen until activated by the reinjection of 
the same protein. 

3. Our conception of the development of a 
specific zymogen supposes a rearrangement of 
the atomic groups of the protein molecules of 
certain cells, or an alteration of their molec- 
ular structure. In other words, we regard the 
production of the specific zymogen not as the 
formation of a new body, but as resulting from 
an alteration in the atomic arrangement within 
the protein molecule, and a consequent change 
in its chemism. 

4. Some proteins in developing the specific 
zymogen produce profound and lasting changes 
in molecular structure, while the alterations in- 
duced by others are slighter and of temporary 



duratioB, the molecular structure soon returning 
to its original condition. 

5. Bacteria and protozoa are living, labile 
proteins, while egg-white, casein, serum albu- 
min, etc., are stabile proteins. The proteins of 
one group are in an active, while those of the 
other are in a resting state, but both are essen- 
tially proteins made up of an acid or poisonous 
chemical nucleus, and basic, non-poisonous 
groups. Bacterial immunity and protein sen- 
sitization, apparently antipodal, are in reality 
the same, and each consists in developing in the 
animal body the capability of splitting up speci- 
fic proteins. If the living protein be split up 
before it has time to multiply sufficiently to fur- 
nish a fatal quantity of the poison, the animal 
lives and we say it has been immunized. If the 
stabile protein be introduced into the animal 
body it leads to the development of a specific 
proteolytic ferment, and if enough of it to sup- 
ply a fatal dose be reinjected after this function 
has been developed, the animal dies. 



gether tends to resist this process of disintegra- 
tion. The pathogenic bacterium assimilates the 
nutritious constituents of the fluids of the ani- 
mal body, builds them into its own tissue, con- 
verts them into substances foreign to the host, 
and finally, when the bacterial cell goes to pieces 
either from spontaneous dissolution, or through 
the aggressive action of some animal ceil, these 
reconstructed chemical groups are set free and 
poison the animal, inducing lesions in various 
tissues, and, in many instances, so interrupting 
the vital functions as to cause death. It is in 
harmony with these statements that Friedberger 
has been able to induce aseptic pneumonia by 
spraying horse serum into the lungs of guinea- 
pigs sensitized with the same, and Schittenhelm 
and Weichard have established "enteritis ana- 
phylactica" by the reinjeetion of egg-white into 
sensitized dogs. It is more than probable that 
cholera infantum and the kindred summer diar- 
rheas result from the absorption of undigested 
milk and consequent sensitization. The desig- 



6. We are compelled to change our ideas 
concerning the causation of the lesions of the 
infectious diseases. Formerly, we believed the 
structural changes to be due wholly to the liv- 
ing, growing, feeding niicroiirganisms. For in- 
stance, we were sure that the intestinal ulcera- 
tions of typhoid fever are caused by the living 
bacilli. Now we know that these lesions follow 
the intravenous injection of dead proteins. As 
has been stated, each foreign protein has its 
predilection tissue in which it is largely de- 
posited, whose cells it especially sensitizes, and 
where it is disrupted. This explains the char- 
acteristic lesions and symptoms of the different 
infectious diseases. Bacterial inSammation is 
essentially a chemical process, or is due to the 
disruption of cell molecules through the chem- 
ical alBnity between certain groups in the bac- 
terial ceil and certain groups in the cell of the 
animal. So long as the bacterial cells are alive 
the chemism that holds the living molecule to- 



nation "protein disease" might be used to cover 
the majority of bacterial and protozoal disease, 
and many of these hitherto regarded as auto- 
genous. 

7. It seems to be a physiologic law that the 
specific ferments elaborated by living cells are 
determined by the proteins brought into con- 
tact with them, but as yet we know but little 
concerning these bodies which we call ferments. 
That they are labile chemical bodies resulting 
from intramoliH'ular renrrangemcnt in the pro- 
tein molecules of the cell seems a plausible 
theory, but at present it is only a theory. We 
know hut little of the action of these so-called 
ferments upon their homologous proteins. Our 
knowledge of the chemistry of protein sensitizers 
is exceedingly limited, and, as we have pointed 
out, it is highly desirable that work in this 
direction should be prosecuted with vigor, be- 
cause we need sensitizers free from the poison- 
ous group. Furthermore, there is the question 
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why small doses of protein induce fever while 
large doses have no such effect. At present 
we have no satisfactory answer to this question. 
If it could be conclusively demonstrated that the 
toxins are ferments, the subject of the etiology 
of disease would be greatly simplified. We have 
elsewhere, given our reasons for holding that 
the toxins are ferments, and at this point we 
wish to formulate what we believe to be two 
biologic laws: 

(a) When the body cells find themselves 
in contact with, or permeated by, foreign pro- 
teins they tend to elaborate specific ferments 
which digest and destroy the foreign proteins. 

(b) When body cells are attacked by de- 
structive ferments they tend to elaborate anti- 
ferments, the function of which is to neutral- 
ize the ferments and thus protect the cells. 

In 1909, Wheeler, Gidley and I demonstrated 
that any desired form of fever, acute, fatal, con- 
tinued, intermittent, or remittent can be induc- 
ed in animals by regulating the size and fre- 
quency of the doses of foreign protein admin- 
istered parenterally, and in 1911 Gumming, 
Wright and I extended the details of this work. 
As a result of these studies we reached the fol- 
lowing conclusions : 

1. Large doses of unbroken protein admin- 
istered intra-abdominal ly, subcutaneously, or in- 
travenously have no effect upon the tempera- 
ture ; at least do not cause fever. 

2. Small doses, especially when repeated, 
cause fever, the forms of which may be varied 
at will by changing the size and the interval of 
dosage (for fever charts see Figs. 5, 6 and 7). 

3. The effect of protein injections on the 
temperature is more prompt and marked in 
sensitized than in fresh animals. 

4. The intravenous injection of laked blood 
corpuscles from either man or the rabbit causes 
in the latter even in very small quantity, either 
in single or repeated doses, prompt and marked 
elevation of temperature. 

5. Laked corpuscles after removal of the 
stroma by filtration have a like effect. 

6. Protein fever can be continued for weeks 
by repeated injections, giving a curve which 
cannot be distinguished from that of typhoid 
fever. 

7. Protein fever is accompanied by increas- 
ed nitrogen elimination and gradual wasting. 

8. Protein fever covers practically all cases 
of clinical fever. 

9. Animals killed by experimentally induced 
fever may die at the height of the fever, but, 
as a rule, the temperature rapidly falls before 
death. 

10. Fever induced by repeated injections of 
bacterial proteins and ending in recovery is fol- 
lowed by immunity. 

11. The serum of animals in which pro- 



tein fever has been induced digests the homo- 
logous protein in vitro. 

12. Fever results from the parenteral diges- 
tion of proteins. 

13. There are two kinds of parenteral pro- 
teolytic enzymes, one specific and the other 
non-specific. 

14. The production of the non-specific fer- 
ment is easily and quickly stimulated. 

1 5. The development of the specific ferment 
requires a longer time. 

16. Sensitization and lytic immunity are 
different manifestations of the same process. 

17. Foreign proteins, living or dead, form- 
ed or in solution, when introduced into the 
blood soon diffuse through the tissues and sen- 
sitize the cells. Different proteins have predi- 
lection places in which they are deposited and 
where they are, in large part at least digested, 
thus giving rise to the characteristic symptoms 
and lesions of the different diseases. 

18. The subnormal temperature which may 
occur in the course of a fever or at its termi- 
nation is due to the rapid liberation of the 
protein poison, which in small doses causes 
an elevation, and in larger doses a depression of 
temperature. 

19. Fever per se must be regarded as a 
beneficent phenomenon, inasmuch as it results 
from a process inaugurated by the body cells 
for the purpose of ridding the body of foreign 
substances. 

20. The evident sources of excessive heat 
production in fever are the following: (a) That 
arising from the unusual activity of the cells 
supplying the enzyme; (b) That arising from 
the cleavage of the foreign protein; (c) That 
arising from the destructive reaction between 
the split products, from the foreign and the 
proteins of the body. 

From the work already detailed I have for- 
mulated statements concerning the phenomena 
of infection. These may be briefly stated as 
follows : 

In all infections there are two principal fac- 
tors — one the infecting virus and the other 
the bodv cell. In addition to these there is the 
environment in which the struggle for suprem- 
acy between the virus and the body cell takes 
place. This consists of the unorganized fluids 
of the body, and is of great weight in determin- 
ing the result of the contest. In the first place, 
what do we know of the infecting virus? As 
we have seen, bacteria are particulate, specific 
proteins. Since they are particulate, we speak 
of them as bacterial cells. It is not, however, 
essential that an infecting virus be participate 
in the sense that it be possessed of substance 
and form recognizable to our limited sense of 
sight even when aided by the most perfect mi- 
croscope. There are many filterable viruses. 
Some pass through our finest porcelain filters 
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and cannot be deposited from the fluids in which 
they exist even when kept for hours in the most 
efficient centrifuge manufactured. Theoretical- 
ly, there is no reason why a virus may not exist 
in any degree of lability of structure. The bac- 
teria are particulate and solid, which means 
that their structure is so radicallv different 
physically from the medium in which they 
exist that they can be recognized by sight, aided 
by proper magnifying lenses, but viruses may 
be semi or whollv fluid. In such instances their 
structure is not sufficientlv differentiated from 
the medium that we can recognize them. Ac- 
cording to our conception, a living protein does 
not necessarily possess a form recognizable to 
our limited sense even when aided bv the most 
perfect lenses. 

One of the most important results of our 
work, in our opinion, is the demonstration that 
bacteria are chemically not simple, but quite 
complicated in structure. Morphologically, 
they show but little or no differentiation in 
structure, but chemically they are quite as com- 
plicated and complex as many of the cells of 
higher animals. They contain carbohydrates, 
nuclei n bodies, and polymers of the mono- and 
diamono-acids. They are glyconucleo-proteins. 
We interpret this as signifying that functional- 
ly they are highly developed. 

While an infecting virus may be solid, semi- 
solid, gelatinous, or liquid, we will, in the fur- 
ther consideration of the phenomena of infec- 
tion, take the particulate type, the bacterium, 
as an example of an infecting agent. 

What are some of the capabilities of a bacter- 
ial cell ? In the first place it possesses that at- 
tribute which distinguishes and characterizes all 
living matter — the capability of growth and re- 
production. In order to grow and multiply its 
molecular structure must be labile- in a state 
of constant change. Some bacteria under cer- 
tain conditions may pass into a resting state 
characterized by the formation of spores, but 
these are awakened into life when the environ- 
ment becomes fit, and the spore develops into 
the active form when it infects. In all instances 
the active, infecting agent is a living protein, 
capable of growth and multiplication. In order 
to do this it must carry on a constant exchange 
in matter with the medium in which it exists. 
It must assimilate and eliminate. It must ab- 
sorb groups from the molecules about it, and 
cast out those which it has already used. Stop 
this process and the continuation of life is im- 
possible. Every living cell, be it bacterial, vege- 
table, or animal, must feed or cease to exist. 
Besides, a cell is limited in its food supply by 
that which lies within its reach. There must, 
therefore, be a certain supporting relation be- 
tween the bacterial cell and the medium. The 
groups derived from the medium must fit into 
the molecular structure of the cell, otherwise 



they would be of no service to it. This neces- 
sitates the cleavage of the molecules of the me- 
dium along definite lines. Many kinds of cells 
mav live in the same or like media, but for each 
kind of cell the cleavage of the medium must 
be specific. From this it follows that the agent 
by which the cleavage products are secured must 
be supplied by the cell itself, and must be 
peculiar to that kind of cell. These cleavage 
agents which prepare foods for the cell from the 
medium are known as ferments, and each kind 
of cell has its own characteristic and specific 
ferments. As to the real nature of ferments, 
we know little or nothing, but that every kind of 
cell has its specific ferment or ferments, we do 
know. The same ferment may not be able to 
break up all proteins. In this respect there are 
great variations in the proteolytic ferments. 
Some digest a wide variety of proteins while 
others are capable of acting only on one specific 
protein. There must be a relation between the 
ferment and its substrate. As Fisher once said, 
the former must fit the latter as a kev fits into 
the lock, and as there are master keys that open 
many doors, so there are general proteolytic 
ferments, and as there are special keys that 
fit only one lock, so there are specific proteolytic 
ferments. It will be observed that we have 
used the word ^^specific^^ in two senses in speak- 
ing of proteolytic ferments. Each kind of cell 
has its specific ferment, and each protein may 
have its specific ferment. This double use of 
the term "specific^* should be borne in mind, 
since there seems to be no wav to avoid it. 

It follows from what has been said that a 
bacterium placed in a medium in which its 
ferment is ineffective cannot grow and multiply. 
A bacterium which cannot grow and multiply 
in the animal body cannot cause an infection. 
Its inability to grow and multiply in the animal 
bodv mav be due to the fact that its ferment 
or ferments cannot digest or properly break up 
the proteins of the animal body. This is one 
of the reasons why the great majority of bac- 
teria are non-pathogenic or are harmless. These 
organisms when grown on suitable media pro- 
duce as much poison as the pathogenic bacteria, 
but not being able to feed upon the proteins 
of the bodv thev die. This, however, is not the 
sole, and probably not the most important, cause 
of the failure of so manv varieties of bacteria 
to do harm to the higher animals. What has 
been said about the production of ferments by 
the bacterial cell is equally true of the body 
cell. In fact, it is true of every living cell. 
The body cell has its specific ferments, and the 
bacterial cell being protein substance is liable 
to be digested by the ferments elaborated by the 
body cells. 

In the inability of the bacterial cell to grow 
in the animal body either because it cannot feed 
upon the proteins of the body, or because it is 
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itself destroyed by the ferments elaborated by 
the body cells lies the fundamental explanation 
of all forms of bacterial immunity either natur- 
al or acquired. Toxin immunity needs further 
explanation. Certain bacteria, of which the 
diphtheria bacillus may be taken as a type, 
elaborate solable, extracellular substances known 
as toxins. These are probably ferments or close- 
ly allied bodies. They resemble ferments in 
the following particulars: (1) They are de- 
stroyed by heat. (2) They act in very dilute 
solution. (3) When repeatedly injected into 
animals in non-fatal doses they cause the body 
cells to elaborate antibodies which neutralize 
the toxin both in vivo and in vitro. (4) In the 
development of their effects a period of incuba- 
tion is required. (5) It has been shown by 
Abderhalden, by optical methods, that they 
have a cleavage effect upon proteins. They 
split complex proteins into simpler bodies. In 
other words, they have a proteolytic action. 
(6) They are specific in two senses, (a) They 
are specific according to the cell which produces 
them. Diphtheria toxin is elaborated by the 
diphtheria bacillus and by no other organism. 
The toxin of snake venom is a specific conduct 
of the poisonous gland of the snake, and this 
is further specific inasmuch as that produced 
by the glands of one species is different from 
that elaborated in another specie^, (b) They 
are specific in the antibody elaborated in the 
animal body after repeated injections of non- 
fatal doses. Diphtheria antitoxin protects only 
against diphtheria toxin, and not against that 
of the tetanus or dysentery bacillus, or that 
of snake venom. 

The side-chain theory evolved by the genius 
of Ehrlich best explains the action of toxins and 
the production of antitoxins. Without subscrib- 
ing to all the details of this theory, we believe 
that it is a biologic law that when a living cell 
is attacked by a destructive ferment or toxin it 
tends to elaborate an antiferment or antibody. 
This is one of the ways in which the living cell 
may protect itself. The formation of such anti- 
bodies in multicellular animals is one of the 
factors in the fine adjustment essential to har- 
mony of action ' between different tissues and 
organs. It best explains the fact that the di- 
gestive organs do not harm themselves, and the 
antitryptic action of blood-serum is one of the 
most interesting and important phases of par- 
enteral digestion. 

The number of pathogenic bacteria which 
produce toxins, at least in appreciable quan- 
tity, is small, and the action of toxins and 
antitoxins in infections due to those organisms 
which do not produce such bodies is of minor 
importance. Since all bacteria, and in fact all 
living cells produce ferments, and since every 
ferment, so far as we know, may lead cells acted 
upon by them to produce antiferments, there 



may be some toxin and antitoxin action in all 
infections, but in most bacterial infections such 
action is overshadowed by processes much more 
powerful in their effects. 

In our opinion the action of the diphtheria 
bacillus may be stated as follows: The organ- 
ism finds lodgement and the conditions for 
growth favorable in the upper air passages. 
Here it grows in mass and may kill by mechan- 
ical obstruction. It produces its soluble, dif- 
fusible toxin, which has the properties of a 
ferment and splits up the proteins of the body, 
setting free the protein poison. In case of re- 
covery or in the production of antitoxin in 
animals, the body cells elaborate an antiferment 
or antitoxin which neutralizes the toxin and 
prevents its cleavage action. The bacilli in the 
throat are not destroyed by natural recovery 
or bv cure with antitoxin, but the action of 
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the toxin is prevented by the antibody. It is 
not, in our opinion, the toxin itself which kills, 
but a cleavage product which results from the 
action of the toxin on the proteins of the body. 

All ferments are of cellular origin. This does 
not mean that ultramicroscopic forms of life or 
non-participate living organisms, if there be 
such, do not produce ferments. It would prob- 
ably be better to say that all ferments are the 
products of living organisms and that there can 
be no living organism which does not produce 
its specific ferment. We cannot conceive of life 
without ferment action, because all living things 
must feed and food assimilation without fer- 
ment action is inconceivable. Food must be 
fitted for assimilation, and this is dependent 
upon ferment action. 

Ferments are intra- and extracellular. All 
are formed within the cell, but some diffuse into 
the medium while others do not. In some in- 
stances at least cell permeation by the pabulum 
is essential to the feeding of the cell. In other 
instances it is highly probable that the ferment 
is accumulated on the cell surface and there 
acts upon the pabulum. In still other instances 
the ferment diffuses into the medium more or 
less widely from the cell which elaborates it. 
Many cells produce both intra- and extracel- 
lular ferments, and these are not necessarily the 
same. In some instances, probably in most cells, 
the intracellular ferment cannot be extracted 
from the cell or obtained in soluble form with- 
out destruction of the cell. This does not mean 
that it must exist in the soluble form before 
it can manifest its cleavage action. The pabu- 
lum may permeate the cell and in this location 
be split up by the intracellular ferment. We 
have insisted upon this as an explanation of the 
well-established fact that soluble proteins sen- 
sitize much more readily and completely than 
insoluble ones. 

Before proceeding further it may be well to 
call special attention to some of the properties 
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of these ferments. The extracellular ferments 
are diflfusible. They not only pass out of the 
cells in which they are prepared, but they dif- 
fuse more or less widely through the medium 
which surrounds the. cell. This suggests that 
in molecular structure they are relatively sim- 
ple. At least some of them may pass through 
membranes and collodion sacs, as is shown by 
the fact that bacteria and other proteins en- 
closed in such receptacles and left in a body 
cavity are destroyed. The extracellular fer- 
ments are, in part at least, filterable, passing 
with more or less readiness through porcelain. 
In their activities they are easily affected by 
modification in the medium through which they 
diffuse. The alexin of the blood serum is 
highly sensitive to the salt content of the serum, 
and by variations in this the activity of the fer- 
ment may be hastened, lowered, or wholly ar- 
rested. The same is true of bacterial ferments. 
In one species of animal a given bacterium mul- 
tiplies with great rapidity; in another it grows 
slowly, while in a third it cannot grow at all. 
There are like variations in individuals of the 
same species. The extracellular ferments, at 
least some of them, are susceptible to slight 
changes in temperature. It is believed that 
every ferment has its optimum temperature, but 
the range in which continued activity is pos- 
sible is narrow with some and relatively wide 
with others. 

The intracellular ferments are non-diffusible, 
or at least less diffusible than the extracellular. 
They remain in the cells in which they are 
elaborated. Thev cannot be extracted from the 
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cell by indifferent solvent. As a rule, they can 
be obtained from the cell only after partial or 
complete destruction of the cell. Some, prob- 
ably most, are best extracted from the cell with 
dilute alkali, while others are best obtained 
by dilute acid. In either case the reagent must 
not be strong enough to destroy the ferment 
itself. They are non-filterable, or pass through 
filters slowly and imperfectly. We suspect that 
their molecular structure is relatively complex, 
or that they are more colloidal than the extra- 
cellular ferments. Under natural conditions 
the intracellular ferments act only on those 
bodies which are taken into the cell. The inclu- 
sion of bacteria by phagocytes is essential to the 
digestion of the former by the intracellular 
ferment of the latter. This is a phenomenon 
which may be seen, but cell permeation by for- 
eign bodies is certainly necessary before such 
bodies can be acted upon by the intracellular 
ferments, and occurs with soluble proteins as 
well as with particulate ones. The intracel- 
lular ferment bears a wider variation in temper- 
ature, and is not so easily and delicately in- 
fluenced by variations in the composition of 
the medium in which the cell exists. So far 
as we know the intracellular ferments do not 



diffuse from living cells. They are, however, 
recognizable in the fluids of abscess cavities 
as the leukocytes disintegrate. We are of 
the opinion that they are essential consti- 
tuents of the chemical structure of cells. 
The reason for this belief will be developed 
later. The extracellular ferments mav be re- 
garded as secretions of cells. Much has been 
written about cellular and humoral theories. In 
our opinion every living thing has a chemical 
structure, which we may designate as a cell 
if we wish, understanding that a cell is not 
necessarily something that can be seen, and that 
it may possess widely different degress of liabil- 
ity, but we are quite certain that there is no 
ferment which is not the product of life pro- 
cesses. We have been somewhat surprised to 
find it stated that our own theory of protein 
sensitization or anaphylaxis is a humoralistic 
doctrine. 

All ferments are products of life processes, 
and all life processes are more or less responsive 
to outside influences, to change in environment. 
In our opinion the most valuable fact that we 
have learned in the study of protein sensitiza- 
tion is that life processes manifested through 
ferment action are modified and mav be modi- 
fied at will by changes in environment. The 
blood-serum and organ extracts of normal 
guinea-pigs do not digest egg-white, but these 
fluids from an animal sensitized to this protein 
do have this action. The virus of smallpox is 
pathogenic to the man who has never had small- 
pox, and has not been vaccinated, but to the 
man who has had the disease or been properly 
vaccinated the virus of smallpox is non-patho- 
genic. We explain this, and in our opinion, the 
experiments of v. Pirquet have so demonstrated, 
that this is due to the fact that the ferments 
of the man's bodv cells have been so influenced 
by the disease or by vaccination that they have 
acquired a new function — that of digesting and 
thus destroying the virus of the disease. If 
this explanation be true, it opens up a wide 
field for the possible extension of the beneficial 
effects of preventive treatment. 

There is another point of difference between 
intracellular and extracellular ferments, which 
is of the greatest importance in a study of 
the phenomena of infection. The extracellular 
ferments are comparable to those of the diges- 
tive juices of the alimentary tract in the higher 
animals. They roughly prepare foods for the 
cells. Their function is solelv a Ivtic one. Thev 
break up complex proteins into simpler bodies, 
but the products thus formed are not, without 
further treatment, readv to be built into the 
structure of the cell. Proteins in the medium 
are rendered soluble bv the extracellular fer- 
ments. Thev are so altered that thev mav be 
taken into the cell, but they are not so patterned 
that they are ready to be built into the struc- 
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ture. They are fitted for absorption, but are 
not readv for assimilation. The extracellular 
ferments are in a sense destructive agents. They 
break down complex molecules into simpler 
structures. The intracellular ferments are con- 
structive. They are cell builders. They shape 
the material brought them and fit it into place. 
They build up specific proteins. They con- 
vert the raw material brought them into speci- 
fic proteins, bacterial, vegetable, or animal. 
This does not mean that the intracellular fer- 
ments have no cleavage action. They chip the 
rough stone so that it fits in at the right place. 
It is by virtue of their activity or through their 
agency that cells grow and multiply. In case of 
an infectious disease the intracellular ferment 
of the infecting organism during the period of 
incubation converts man's proteins intp bac- 
terial proteins, and continues to do this with 
more or less success during the course of the 
disease. This seems to be accomplished in some 
diseases, at least, like typhoid fever, without 
any marked disruption of the cells of the man's 
body. The bacteria multiply rapidly during the 
period of incubation, and at this time the man 
is unconscious of the fact that his body is serv- 
ing as a culture flask. We must conclude from 
this that the conversion of human proteins into 
typhoid proteins in the growth of the infecting 
agent is not accompanied by the liberation of 
the poisonous group in the protein molecule. 
This group, probably attached to other groups, 
or as a constituent of a more complex group, 
is used in the construction process. The poison- 
ous group is common to all proteins. The 
synthesis of specific proteins from other specific 
proteins is accomplished without the liberation 
of the poisonous portion. It is one of the build- 
ing stones, and changes in specificity do not 
occur in this, but in the secondary or character- 
istic group. This is, in our opinion, the ex- 
planation of the fact why incubation — a period 
of rapid reproduction in the infecting agent — 
proceeds without any recognizable disturbance 
in the health of the host. The typhoid bacil- 
lus, therefore, does not feed upon the cells of 
the man's body, but upon the formless, soluble 
proteins. Cell building is accompanied by the 
absorption of the poisonous group in the pro- 
teins serving as food. However, when the body 
cells become sensitized and elaborate a ferment 
which breaks down the bacterial cells, the pois- 
onous group in the proteins of the latter is set 
free, and it is the effect of this poison that 
develops the symptom complex of the disease. 
The symptoms of one infectious disease differ 
from those of another largely according to the 
organ or tissues in which the infecting agent is 
located. In acute miliary tuberculosis and in 
typhoid fever, both conditions arising from a 
bacteremia caused by different organisms, the 
symptoms are only too frequently identical, 



and it is only by bacteriologic methods, a sug- 
gestive history, or the findings of a pre-existing 
tuberculous focus in some part of the body that 
a differential diagnosis may be reached. A 
cholecystitis is the same, not only in symp- 
tomatology, but frequently in gross pathology 
as well, whether the infecting organism be the 
pneumococcus, the streptococcus, the colon, or 
the typhoid bacillus. The most skillful diag- 
nostician cannot tell from the symptoms alone 
the specific bacterial cause of a meningitis. 

During the period of incubation of an infec- 
tious disease, the infecting organism supplies 
the ferment, the body proteins constitute the 
substrate, the process is essentially constructive, 
no poison is set free, and there are no recog- 
nizable clinical s^onptoms. During the active 
progress of an infectious disease, the body cells 
supply the ferment, the infecting organism con- 
stitutes the substrate, the process is essentially 
destructive, the protein poison is set free,^the 
svmptoms of disease appear and life is placed 
in jeopardy. 

Our work seems to show that the body cells, 
when overwhelmed with a foreign protein of 
the blandest kind — such as egg-white — ^may 
fail to function and death may result. There 
is no reason for suspecting that in these cases 
there is any cleavage of the foreign protein or 
the liberation of any poison. The body cells 
are simply clogged with the foreign protein and 
fail to function. We are not sure that this 
phenomenon has any parallel in the infectious 
diseases. There is, however, something closely 
related to it in cholera infantum, cholera nos- 
tras, and Asiatic cholera. 

We have already referred to the fact that 
ferments may be modified in their activities. 
These modifications may be so radical that it is 
generally believed that cells may be trained, as 
it were, to develop new ferments. There can 
be no doubt that change in environment does 
alter activity as manifested through the fer- 
ments. As we have stated, it seems to be a 
biologic law that when a living cell is brought 
in contact with or permeated by a foreign pro- 
tein, it tends to furnish a ferment which will 
digest and destroy the foreign body. The fer- 
ments of the cells of man's body may be modi- 
fied or new ones developed by (a) disease, (b) 
vaccination, and (c) sensitization. Many of 
the infectious diseases give immunity to sub- 
sequent exposure. In some of the chronic in- 
fectious diseases the altered behaviour of the 
body cells to the infecting agent is evident even 
while the disease continues. 

DISCUSSION. 

Dr. J. H. Agnew: I have nothing to add that 
would be of any particular interest. I am always glad 
to hear Dr. Vaughan speak of this work, because I 
had the privilege of working with him, isolating some 
of the amino-acids of the cell substance of the colon 
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and tubercle organisms. It appears from Dr. 
Vaughan's remarks this evening that this feature, the 
structure of the protein of bacterial cellular sub- 
stance, is of prime importance. It has been thought 
that bacterial proteins were simple substances but 
it has been shown in Dr. Vaughan's laboratory that 
they are quite as complex as proteins from other 
sources and therefore the same phenomena may be 
expected from them as from other proteins. 



PROGRESSIVE BULBAR PALSY, AS- 
THENIC TYPE. (MYASTHE- 
NIA GRAVIS). 

Carl D. Camp, M.D., 

(From the Clinic for Diseases of the Nervous System, Uni- 
versity Hospital, Ann Arbor, Michigan). 

A woman, age thirty-nine years, was admit- 
ted to the Hospital of the University of Michi- 
gan on February 5, 1914, complaining of mark- 
ed difficulty in speech and deglutition. Her 
family history was negative; no member of her 
family, a large one, had any similar condition. 
She had an appendiceal abscess when, twenty-five 
years old and was operated upon. The follow- 
ing winter she had "peritonitis.^' Menstrua- 
tion began at fourteen, was regular but painful, 
sometimes accompanied by syncopal attacks. She 
was married at thirty and ^ve years later gave 
birth to a dead fetus. Following her pregnancy 
the menstrual periods were less painful. While 
still in childbed she began having attacks of 
epigastric pain, nausea and vomiting, diagnosed 
later as due to "achylia gastrica and cholecysti- 
tis." She suffered from attacks of this sort un- 
til March, 1912, when she had the last one. 
Her present trouble began about one week 
after the last attack of the vomiting, when she 
noticed at dinner a difficulty in swallowing and 
a husky voice. Since then the condition has 
grown progressively worse except for an interval 
of a week about Christmas, 1913, when there 
was a slight remission. She had been in bed for 
ten weeks on account of her general weakness 
and has had to be tube fed for about the same 
length of time. There has been no pain in any 
part of the body at any time during this illness 
and no headache. 

Examination made after her admission to 
the Hospital gave the following results. The 
patient was lying in bed with a general appear- 
ance of great exhaustion. She was markedly 
emaciated. Her face was expressionless. Her 
eyelids drooped about half way over the pupils. 
This drooping is said to be variable, much 
worse some davs than others. There was 
no palsy of the extraocular muscles and 
the pupils reacted to light and in ac- 
commodation. There was slight nystagmus. 
There was no apparent weakness in the masse- 
ter or temporal muscles and sensation to touch 
and pinpoint on the face was normal. She could 



not wrinkle the forehead but could corrugate 
the eyebrows slightly. The eyelids could not be 
closed completely and could not be held closed. 
She could draw back both corners of the mouth 
slightly but she could not whistle nor spit. She 
said that she felt a drooping of the lower lip 
and saliva occasionallv drooled from the mouth. 
There was no impairment of hearing but bone 
conduction was lowered on both sides. The 
pharyngeal wall was anesthetic and the soft 
palate did not rise in phonation. There was 
no paralysis of the vocal cords (Dr. R. B. Can- 
field). The tongue could only be protruded 
slightly beyond the teeth and had a peculiar ap- 
pearance in that the tip of the tongue was nar- 
row and this narrowing extended about an inch 
to an apparent constriction about the tongue. 
There was no longitudinal growing as ordina- 
rily seen in lingual atrophy and when the tongue 
was grasped with the fingers and pulled forward 
the constriction disappeared. There was no 
paralysis of the neck nor extremities and no 
sensory disturbances but the patient was so 
weak that she could not sit up nor hold up her 
head without support. There was no incon- 
tinence of urine or feces. There was marked 
general emaciation. The tendon reflexes were 
normal in the upper and lower extremities and 
there was no Babinski reflex. Mentally, she 
was perfectly clear and showed no retardation 
of thought. Articulation was much impaired ; 
speech was slurring, typically bulbar and almost 
unintelligible. She had to be tube fed. The 
electric reactions in the facial muscles and in 
the tongue were normal both to the faradic 
and galvanic current. After tetanising the 
tongue about one minute with the rapidly in- 
terrupted faradic current, the irritability di- 
minished but was rapidly recovered by a few 
seconds rest, (myasthenic reaction). Repeated 
contractions by the kathode of the galvanic cur- 
rent (100 contractions at one second intervals) 
caused no change in the amount or character 
of the contraction in the muscles of the face or 
tongue. Her heart and lungs were apparently 
normal. She frequently had epigastric distress 
after being fed and sometimes vomited. Her 
bowels were constipated. The temperature was 
normal. Pulse rate varied from 90 to 160. 
The changes in the pulse rate were sudden and 
not explained by any change in temperature. 
The attacks of tachvcardia would last from 
twelve to twenty-four hours and were accom- 
panied by the increased respiratory rate. Re- 
spiration was from 20 to 40 per minute. The 
urine showed no albumin nor casts and no sugar. 
The blood count gave 3,950,000 red blood cells, 
12,950 white blood cells, and hemoglobin, 78 
per cent. Miescher method. Differential leu- 
cocytes count: neutrophilic polynuclears, 81%; 
eosiiiophiles, 1%; degenerates, 6%; transition- 
als, 5% ; large lymphocytes, 7% ; small lympho- 
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cvtes, 6% (patient meiistruatino:). The Wasser- 
mann reaction on the blood was negative. The 
lumbar puncture showed the spinal fluid to be 
clear and colorless. The pressure was about 
normal. Only one lymphocyte was found in 5 
cubic millimeters. The Xonne-Apelt reaction 
phase I, was negative; phase II, negative. The 
reducing substance was present in about normal 
amount. The Wassermann reaction on the 
spinal fluid was negative. The gynecologic ex- 
amination (Dr. Reuben Peterson) showed re- 
troversion of the uterus and pelvic adhesions. 
The ophthalmologic report (Dr. Walter R. l*ar- 
ker) was — "Retained nerve fibers, more marked 
in the left than in the right eye. Slight arterio- 
venous compression." 

It is necessary to take into consideration a 
number of conditions in diagnosing a case like 
this but most of them are excluded easily. Post- 
diphtheritic palsy and pseudo bulbar palsy, due 
to bilateral cerebral lesions, are readilv excluded 
by the history, and the same is true of so-called 
apoplectic bulbar palsy. The facio-scapulo- 
humeral type of muscular dystrophy gives a 
somewhat similar appearance to the face but 
does not cause difficulty in swallowing. Syringo- 
bulbia and brain tumor pressing on the medulla 
might give rise to the bulbar symptoms but the 
other signs of these affections are absent. 
Syphilitic disease of the brain might be thought 
of because of the history of a still birth and 
the reduction in bone conduction. However, 
there were no other signs of syphilis. 

There are two types of bulbar palsy that are 
progressive. In the first of these atrophic 
changes are pronounced, the aifected muscles 
show the electrical reactions of degeneration 
and the ocular muscles are not involved. This 
type occurs late in life, as a rule in the fifth 
and sixth decennium. A second type is the as- 
thenic and myasthenic type. It occurs in young" 
er individuals ; there is usually ptosis, no mark- 
ed atrophy and the electrical reactions are not 
those of degeneration but are the so-called 
myasthenic type. In the first type distinct 
pathologic changes are found in the medullary 
nuclei; in the myasthenic type such changes 
are not usually found. Dr. Kuh has recorded 
a typical case of this kind in which thromboses 
were present in the medulla. The prognosis 
is unfavorable in both types. Oppenheim re- 
cords a fatal termination in twentv-six out of 
twenty-eight cases of the myasthenic type but 
it is quite possible for pronounced remissions to 
occur. 

The etiology of this condition is not deter- 
mined. It would seem as though congenital 
tendencies might play a part. In many of the 
reported cases anatomic peculiarities are noted 
— extra fingers or toes, web fingers, et cetera. 
In this c*ase the retained nerve fibprs are a pe- 
ouliaritv of the same order. Persistent thvmus 



and thymus tumors are frequently found at 
autopsy in these cases. Autotoxemias, chronic 
infections and tumor toxins have been regarded 
as etiologic factors. 



REPORT OF A CASE OF RELAPSING 

FEVER. 

Harry B. Schmidt, M.D., 

Instructor In Clinical Microscopy. University of Miclilgan. 

(From the Department of Internal 5Iedicine. University Hos- 
pital. Ann Arbor, Michigan). 

History. — The patient, Dr. C. P. age 37, was 
admitted to the University Hospital, January 
19, 1914, complaining of headache, severe 
backache and a feeling of malaise. The pater- 
nal grandfather died of tuberculosis and twenty- 
five years ago his father died of pulmonary tu- 
berculosis at the age of 48. The patient has had 
the usual children's diseases. For the past two 
years he has lived in Augusta, Georgia. He has 
never had malaria. 

Present Illness, — The present illness began 
January 15, 1914 with malaise but he was not 
sick enough to stop work. Two days later he 
complained of "feeling miserable*' and of head- 
ache over the cA^es; also at this time he had an 
aching pain in the lumbar region. January 18. 
patient became much worse, taking to his bed 
with a poor appetite, complaining of feeling 
dizzy when on his feet. His temperature at this 
time was 101**. He had no shaking chills, sore 
throat, coryza, sweats nor vomiting; the bowels 
were regular and there was no urinary trouble. 

Examination. — On examination the tempera- 
ture was 102.4°, pulse 104, respirations 22. The 
patient was underweight and poorly nourished, 
somewhat anemic. There was no general gland- 
ular enlargement. Examination of the chest 
disclosed slight impairment to percussion over 
the right apex with harsh vesicular breathing 
and definite crackling rales, which were per- 
sistent after coughing. The heart was negative. 
A few crackling rales w^re heard over the right 
apex behind. The spleen was not palpable and 
the liver was apparently not enlarged. The 
urine and the stools were negative. 

Course. — The temperature dropped to nor- 
mal on the evening of the day of entrance and 
remained normal until discharge. This oc- 
curred by crisis, dropping from 101° to 
98.6° in four hours. An examination of the 
blood showed 4,600,000 red cells, 3,000 white 
cells and 85% hemoglobin. Differential count; 
polymorphonuclear cells 62%, large lympho- 
cytes 30%, small lymphocytes 6%, transition- 
al s 2% ; one normoblast and 8% degenerated 
large lymphocytes were seen. While making 
the diiferential count and looking for malarial 
parasites, one characteristic spirillum was found. 
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Diagnosis, — A diagnosis of relapsing fever 
was made and the patient given three tenths 
of a gram of neosalvarsan that afternoon. 

Relapse, — The patient remained well up to 
February 1st., when he began to have a feeling 
of malaise and headache. He kept about until 
February 8th., when his headache became so 
severe as to make him take to his bed. He no- 
ticed pain in the lumbar region and consider- 
able soreness in different parts of the body, in- 
cluding his testes. There was no definite chill. 
His temperature taken February 4th., was 99**. 
On February 5th. he had a temperature of 100** 
and on the 6th a temperature of 101°. From 
the 4th of February he ran a continuous, irreg- 
ular temperature and on Monday, February 9th, 
he entered the Dermatologic clinic for another 
treatment. His temperature fell by crisis that 
same night. The spirillum was looked for in 
the beginning of his last illness on numerous 
occasions by Dr. !N'ovy and his assistants. He 
was so sick on Februarv 8th, that examinations 
on this day were omitted. A smear was taken 
on February 9th, but no spirilla were seen. 
I am sorry that the patient did not notify me ol 
this recurrence, as he promised to do before he 
left the Hospital. 

It is well known that the relapsing fever of 
America shows very few organisms in the cir- 
culating blood. I wish I had had an opportuni- 
ty of searching for the organisms by centrifug- 
ing ten cubic centimeters of this patient's blood 
after laking the red blood cells. This method 
has worked very well in isolating tubercle bacilli 
and the embryos of trichinae. 

The patient had been working in the bac- 
teriological laboratory of the University of 
Michigan, although not directly with the spiril- 
lum of relapsing fever, but claims to have been 
bitten by rats inoculated with this organism. 
There is some evidence to show that the disease 
can be conveyed by contagion, such as clothing 
or the handling of the bodies of patients who 
have died of the disease: It has been definitely 
proven that the disease is transmitted by ticks, 
head lice, and possibly the bed bug. In 1905, 
Carlisle of the Bellevue Hospital reported two 
cases of relapsing fever, the second the result 
of the bite of an infected monkey inoculated 
with the organisms from the first case. S. T. 
Darling in the Archives of Internal Medicine, 
1909, reports five cases of relapsing fever inocu- 
lations occurring either through the skin or 
due to the bites from infected monkeys. 

Relapsing fever is a specific infectious disease 
frequently occurring in epidemics. An attack 
is characterized by a fever of about six days 
duration, followed bv a remission of the same 
period, then another attack of fever, occasional- 
ly a third attack, rarely a fourth or fifth. The 
disease is self limited, rarely fatal in itself, 
death usually being due to complications, of 



which pneumonia is the most frequent. The 
small mortality is found in the debilitated and 
aged. The incubation period is very variable, 
usually from five to fourteen days. There are 
very few prodromal symptoms, generally a feel- 
ing of malaise, the disease setting in abruptly, 
usually with a chill, followed by a rapid rise of 
temperature, rapid pulse, accompanied by con- 
tinued and severe headache, dizziness and pain 
in the back. The general condition grows rap- 
idly worse, forcing the patient to bed on about 
the second day. The appetite is lost, other gas- 
tric symptoms varying considerably. The head- 
ache continues with marked insomnia. There 
is usually enlargement of the spleen and liver 
and frequently a polymorphonuclear leucocyto- 
sis. Often on the sixth dav there is a sudden 
fall of fever, by crisis, which usually occurs at 
night. About thirty or forty per cent, of the 
patients have only one attack, but during a 
relapse the organisms may again be isolated 
from the blood. 'N'ot infrequently the second 
attack is worse than the first. 

The specific cause of the disease is due to 
an organism described by Obermeier of Berlin 
in the year 1873. The parasite is a delicate, 
colorless, spirally-twisted organism, resembling 
a fine thread of fibrin, about ten to fifteen mi- 
crons in length. When found in the blood it 
is easily seen moving about among the red blood 
corpuscles, apparently never quiet, progressing 
forward or backward. No definite structure has 
been made out, although in some instances, a 
granular or beaded appearance has been noted. 
This was observed in our organism which was 
treated with Hasting's stain. The number of 
organisms found from day to day varies greatly. 
As a rule there are few early in the attack, but 
they gradually increase in number, reaching the 
maximum shortly before the crisis, when they 
decrease rapidly and may completely disappear. 
The cause of the disappearance of the organisms 
is unknown. The disease can be conveyed to 
another individual bv inoculation of the blood 
during a paroxysm. Certain insects, such as bed- 
bugs, may suck the spirilla and in this way 
produce the disease by biting. Dr. Novy has 
suggested that there are probably four forms 
of relapsing fever in man. There are no char- 
acteristic pathologic findings in patients dead 
of the disease. 

Intravenous injections of salvarsan or neo- 
salvarsan in moderate doses, usual Iv abort the 
disease or prevent further attacks. 

DISCUSSION. 

Dr. Frederick G. Now: I am very glad to dis- 
cuss this unusual case. The question of how these 
infections occur in the laboratories is an interesting 
one. The transmission by insects, the natural mode 
of infection, is practically excluded in these labor- 
atory accidents, unless the work actually involves 
the study of such parasites. In some instances there 
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is no evidence at all of a bite caused by an experi- 
mental animal, such as the monkey or rat. There 
may even be no evidence of an injury, such as a 
scratch or cut which would facilitate the entrance 
of the specific organism. Under these circumstances 
one is obliged to seek for an explanation of such 
infection in the known fact that spirilla can pene- 
trate through the unbroken mucous membrane and 
even through the unbroken skin. A minute drop of 
infected blood brought into contact, in some way, 
with the mucous membrane of the mouth or nose, 
or with the conjunctiva, is sufficient to bring about 
an infection. As a matter of fact this is one stage 
in the natural mode or transmission of the disease. 
As regards the natural mode of transmission, 1 
would like to emphasize one point already mention- 
ed, and that is that certain insects are the natural 
means for the spread of the disease. We have two 
good illustrations of this fact. The tick fever of 
equatorial Africa is produced entirely by the bite 
of a tick, the Ornithodorus moubata. In Northern 
Africa and in Europe this tick does not exist and 
hence some other intermediate host must be sought 
for. The work carried on in Eastern Europe has 
not helped materially to clear up this point. In 
Northern Africa, more especially Tunis, the local 
relapsing fever has been shown conclusively to be 
spread through the agency of the body louse. NicoUe 
and his co-workers, in Tunis, demonstrated first that 
the mere lines of lice which had fed on infected ani- 
mals did not produce the disease in man or monkeys. 
In other words, the bite itself was inoffensive al- 
though there was every reason to believe that the 
louse was the means of transmission. They found 
that the spirilla which were sucked up with the blood 
by the louse, soon disappear from the intestine and 
cannot be detected anywhere for a period of 8 to 
19 days. The spirilla then appear, not in the gut, but 
in the lacunar cavity. Since infection of man does 
not follow the mere bite of such infected insects; 
nor result from fecal deposition on or about the 
wound, in the process of feeding by the insect, it 
became apparent that infection could only occur 
through the crushing of the biting insect and the 
consequent liberation of the spirilla. These may 
then come into contact with the wound ; they may be 
carried by the finger tips to the eye, mouth, or nose, 
and thus give rise to the disease. These facts have 
been ascertained by direct experiments upon the 
laboratory staff. 

A point that I want also to call attention to is 
the extremely beneficial results obtained with sal- 
varsan. If there is any thing in which salvarsan 
is good, it is in relapsing fever. In this particular 
case there was a relapse, following the first injection. 
An attack of the disease, or a relapse, can be jugu- 
lated by an injection of salvarsan, if given at the 
onset of the symptoms. 



A CASE OF KORSSAKOW\S PSYCHOSIS 
COMPLICATED BY CEREBRO- 
SPINAL SYPHILIS. 

Heinkich Reye, M.D. 

Assistant in Psychiatry. University of Michigan. 

(From the Psychiatric Clinic, University Hospital, Ann Ar- 
bor, Michigan). 

Mr. M. was found on Sunday morning De- 
cember 9, 1913, in an unconscious condition 
in the back room of a downtowji saloon. At first 
his friends thought that he was drunk as usual 
but this idea was abandoned when his condition 



did not improve. During the afternoon he had 
a series of convulsions and his people became 
alarmed. Being unable to arouse him out of his 
stupor, it was finally deemed advisable to send 
him to the University Hospital. He was admit- 
ted to the Medical clinic at nine in the evening. 
At that time he had a rectal temperature of 
104° ; he was stuporous and unresponsive. Short- 
ly after admission he vomited. The vomitus 
was non-specific; however, to make sure, his 
stomach was thoroughly washed. 

The history of the case was meager and one 
could, therefore, only speculate as to the prob- 
able trouble. Was he poisoned as his parents 
suspected ? Did he have uremia, diabetic coma, 
apoplexy, epileptic stupor, cerebral syphilis or 
beginning delirium tremens? Any of these 
conditions might well produce a stupor with 
convulsive seizures. Inasmuch as there was no 
difference in the muscular tonus of the two 
sides, no sterterous breathing, and the tem- 
perature was not normal or subnormal, apoplexy 
was practically ruled out. During the follow- 
ing morning, he had a series of six convulsions 
which were epileptiform in tvpe. His tem- 
perature was 103.6°, his breathing rapid. On 
the whole he was quiet. He did not speak, but 
when touched, he would look around. The ex- 
amination of the heart, lungs and abdomen 
was negative. His urine contained a heavy 
trace of albumin and numerous casts, but no 
sugar, diacetic acid or acetone. Since he real- 
ly was not comatose, and showed no evidence of 
air hunger, diabetic coma was improbable. The 
absence of diacetic acid and acetone in the urine 
ruled out that condition definitely. Uremia 
was not so easily disposed of; for that disease 
mav commence suddenlv, often with a loss of 
consciousness and epileptiform attacks. Usu- 
ally the patients are confused, unclear and de- 
lirious, though sometimes they may be sullen 
and apathetic. But since the urine showed only 
a trace of albumin and was not loaded with 
casts, it was not thought necessary to make a 
urea determination of the blood. 

The microscopic examination of the blood 
added still another possible diagnosis. The ex- 
amination made by Dr. H. Schmidt showed 
3,400,000 reds, 24^^000 whites, mostly poly- 
morphonuclear and a hemoglobin of 83% Mies- 
cher. The study of stained blood smears re- 
vealed marked aniso-c3i;o8is, considerable poly- 
chromasia and large numbers of basophilic 
stipple cells. No nucleated reds were seen. In 
other words the blood picture strikingly resem- 
bled that of lead poisoning. This was, in- 
deed, interesting, for plumbism might well pro- 
duce the entire symptom complex. The mental 
and cerebral s\Tnptoms in lead poisoning, class- 
ed under the head of encephalopathia satur- 
nina, are usually hemianopsia, delirium, coma 
and convulsions, mostly of the tvpe of general- 
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ized epilepsy. Though heliad occasionally as- 
sisted in the painting of barns, it was learned 
that he had not done any work of that kind 
since June. Examination showed neither ane- 
mia, wrist drop nor a lead line on the gums. 
Subsequent chemical analysis did not reveal even 
a trace of lead in the urine and so the hope of 
a striking diagnosis vanished. 

During the afternoon he became so restless 
and apprehensive that it was difficult to restrain 
him in bed. Fearing delirium tremens, he was 
committed to the Psychopathic Hospital on an 
emergency order. Soon after his transference, 
he became quieter and took liquid nourishment 
in large quantities. With the aid of a dram of 
paraldehyde, he slept six hours the first night. 
On the following morning his bowels were ex- 
ceedingly loose. He co-operated to some extent 
with the attendant. He looked apathetic and 
sleepy. To most questions, he answered with 
absolute indifference "Oh, I don^t know.^^ Two 
days later his temperature again went up to 
103°, the breath sounds over the right side of 
the chest were harsh and the expansion some- 
what decreased. A central pneumonia was sus- 
pected; however, the temperature did not stay 
up long and the breathing soon became easier. 
During the next three days, he improved con- 
siderablv. He looked and felt better and ans- 
wered questions more promptly. He thought 
it was Thursday, August, 1999, and that he 
was over Myer^s saloon in Ann Arbor. He 
asked for Miss S. and said that he had seen 
her several times that morning. He gave 
Washington as the president of the United 
States and said that he had been elected by the 
progressives. When questioned later regarding 
his drinking habits, he admitted that he had 
indulged heavily for the last ten years. Usu- 
ally he consumed from five to six bottles of 
beer a day. About once a month, he went on 
a drunk for two or three days. On these oc- 
casions he mixed his drinks. This last time 
he got in with some cronies from Jackson and 
they were together Thursday and Friday, con- 
suming half a barrel of beer and several quarts 
of whiskey. He remembered being at Myer^s 
beer-house after thev had left, but for the time 
that elapsed between Friday and Thursday 
morning he is amnesic. 

Judging from the account obtained from his 
mother, it is evident that he comes from a 
family of low tyipe with a history of alcoholism 
and pauperism. The maternal grandfather was 
a heavy whiskey drinker and an occupant of the 
Washtenaw countv house for vears. Two 
brothers of the mother, the maternal cousins 
and one of the patient\s brothers are heavy 
drinkers. The patient is said to have developed 
normally. Tt is not known how much schooling 
he had. He stopped somewhere around twelve 
because of his unwillingness to continue. He 



worked as a farmhand and later as a common 
laborer. He commenced drinking at about 
nineteen, but it was only during the last five 
years that he has drunk to excess. He takes 
something every day and according to the 
mother he is intoxicated four or five times a 
week. Without liquor he is extremely nervous 
fiiu practically helpless. During the last year, 
he has done odd jobs, helping around saloons, 
painting a barn occasionally and collecting 
junk. There is no history of epilepsy in his 
own past life. Epileptic stupor was, therefore, 
unlikely and in view of the subsequent develop- 
ments, entirely out of the question. 

He is a man thirty-nine years of age. Ex- 
amination revealed an enlarged liver, but nor- 
mal blood pressure and normal vessels. There 
is a smooth scar back of the corona, which he 
said resulted from a hard sore four years ago. 
The left pupil is a little larger than the right. 
Both react fairly well to direct and consensual 
light stimuli and in accommodation. The ex- 
traocular movements are fairly well performed. 
The acuteness of his taste is diminished. He 
shows considerable hyperalgesia and hyperes- 
thesia. He is sensitive over the nerve trunks 
of the extremities. The left knee jerk is pres- 
ent and about normal. The right knee jerk 
and the left Achilles jerks were absent even on 
re-enforcement. There was a questionable Ba- 
binski on the right. There were, therefore, 
numerous polyneuritic disturbances which 
might well be produced by chronic alcoholism. 
But why did he not clear up after his acute 
delirious episode? Was he passing into Kors- 
sakow^s psychosis? This condition might well 
be expected in view of his heavy drinking. 
Twenh'-five per cent, of the cases of Korssa- 
kow\s psychsis according to Kraepelin do be- 
gin with an acute delirium, sometimes with 
epileptiform attacks. Instead of clearing up 
within a few days, they pass over into a chronic 
state showing apathy, irritability, marked mem- 
ory defect, confabulation and polyneuritic dis- 
turbances. 

Re-examination of the urine December 11, 
1913 showed a trace of albumin and numerous 
granular casts. The blood count made on the 
same day showed 4,200,000 reds and 24,000 
whites. Five davs later the white cell count 
had fallen to 20,000. On neither occasion could 
any stipple cells be found in the smears. Tlie cere- 
brospinal fluid examined on December 16 con- 
tained 38 cells per cubic millimeter; the globu- 
lin test was positive in a dilution of 1 to 10; 
Kissl-Esbach3.0. TheWassermann was four plus 
positive both on the blood and the spinal fluid. 
Here was another complicating factor. Was 
his attack due to a combination of alcoholism 
with general paralysis? Was that the reason he 
did not clear up from his acute delirium? But 
his infection was only four y^ars ago and the 



77 



peculiar polyneuritic disturbances could hard- 
ly be produced by general paralysis. 

For two weeks after admission to the Psy- 
chopathic Hospital he continued to be dis- 
oriented, always thinking he was over a saloon 
and that he had been there about four days. 
He was unable to return numbers of five digits 
and when short stories were read to him, he 
could not repeat them. He was unable to de- 
tect the most evident absurdities. He had some 
difficulty with the usual test phrases. Even in 
writing his name he made numerous mistakes, 
such as reduplications and transpositions. He 
also showed a slight tremor. He could not 
write Ann Arbor or the word saloon. In writ- 
ing the abcs he only got as far as b and ended 
with or, still thinking that the physician want- 
ed him to write Ann Arbor. 

On December 20th, early in the morning, 
he had five severe epileptiform convulsions, 
each lasting about four minutes. He was un- 
conscious for over two hours, but after that 
he was as clear as usual. By the third of 
January, 1914, he had gained five pounds in 
weight and as a consequence he had improved 
considerably in appearance. Though oriented, 
he still was unable to repeat short stories when 
they were read to him, but when a story was 
told him in simple slang fashion, he gave most 
of the details fairlv accuratelv. There was no 
tendency to confabulation. He did very poorly 
in writing the alphabet. He rarely got beyond 
d or f and then often repeated many of the 
letters given previously. He excused himself 
by saying he never went to school more than 
three terms. In writing his name, he still 
showed a slight tremor and added an extra 
letter. Re-examination January 10th showed 
that the reflexes which had been absent had 
returned, though they were still much dimin- 
ished in comparison with their fellows. His sta- 
tion and gait were normal and there was not 
even a questionable Babinski. Though he 
could add and subtract successive sevens cor- 
rectly, he could not figure out what year it was 
seven years ago. A second lumbar puncture 
made January 3rd showed 32 cells per cubic 
millimeter, globulin positive in dilution of 1-5, 
Xissl-Esbach 1.5 and again a four plus positive 
Wassermann. Both the cell count and the 
globulin were, therefore, less than on the first 
examination. 

• During the last month he has continued dull 
and uninterested. Whenever he cannot answer 
questions, he becomes irritable and refuses to 
co-operate further. He knows the name of only 
one of the physicians. Even when speaking of 
his friends downtown, he rarely is able to give 
their names. He is correctlv oriented and 
knows approximately how long he has been at 
the Hospital. He has no conception of the 
seriousness of his condition before coming to 



the Hospital; he knows no more about it than 
what his father told him. His perception is 
better on the whole and he can figure out what 
year it was seven or thirteen years ago. There 
is now no noticeable articulatory defect in his 
spontaneous speech. The urine and blood are 
negative. A third lumbar puncture made on 
February 7th showed a cell count of seven, 
Nissl-Esbach 1.2 and globulin positive in equal 
quantities but negative in dilution of 1 to 5. 
The Wassermann is still four plus on the blood 
and the spinal fluid. The cell count, globulin, 
and Nissl-Esbach have, therefore, come down 
to practically normal. These findings make the 
presence of general paralysis very improbable. 

According to the reports of Assmann (2), 
Nonne and Holzmann (3), Betz (4) and Pey- 
ton Rous (5), the cell count, the globulin and 
albumin are normal in cases of chronic alcohol- 
ism and Korssakow's psychosis. This agrees 
with the fluid findings of the four cases of 
chronic alcoholism (two of ^hich were cases 
of Korssakow's) that were punctured at the 
Psychopathic Hospital. In two cases the Xissl- 
Esbach was slightly increased. But inasmuch 
as this patient has a persistent Wassermann on 
the spinal fluid, cerebrospinal syphilis cannot 
be excluded. Since there was a progressive im- 
provement in the cytologic and chemical find- 
ings of the cerebrospinal fluid, one might infer 
that a latent luetic process had become tem- 
porarily active by reason of the alcoholism. 

We have then a man who has been a heavy 
drinker for years, taken down suddenly with 
epileptiform convulsions, passing over into a 
stuporous state and then into an atypical de- 
lirium. This gradually cleared up, leaving 
him dull, apathetic, and with polyneuritic dis- 
turbances, marked defect in his memory and 
discrimination, but showing no tendency to 
confabulation. 

In view of these findings, the diagnosis of 
Korssakow^s psychosis combined with cerebro- 
spinal syphilis seems wararnted. 
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DISCUSSION. 

Dr. H. B. Schmidt: This patient entered the 
Medical clinic as an emergency case. An examina- 
tion of the blood disclosed a considerable amount 
of stippling of the red blood corpuscles. As there 
was practically no anemia, lead poisoning was con- 
sidered as a probable cause of his coma and con- 
vulsions. There was no lead line present, but as 
we know that in either acute or chronic intoxication 
from lead, especially in alcoholics, delirium, delusions 
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and coma may be present, we still considered lead 
encephalopathy as a diagnosis. A sample of his 
urine was examined by Dr. Vaughan on two occa- 
sions and found negative for lead. 

He remained in the Medical clinic only a short 
time, about thirty-six hours, and re-examination of 
the blood with Unna's stain showed that the stippling 
had almost completely disappeared and was not 
typical of lead poisoning, in that the granules did 
not take the red stain. This is very important in 
differentiating the stippling of the red cells seen 
occasionally in a normal blood from that seen in 
severe amemias and lead poisoning. 



AN ESTIMATE OF THE VALUE OF THE 

WASSEHMANN EEACTTON TO THE 

GENERAL PEACTITIONER. 

TTdo J. Wile, A.B., M.D., 

Professor of Derinatolojjy and Syphllology. I'niverslty of 

Michigan. 

The last decade in medicine has seen an 
enormous growth in knowledge concerning 
syphilis. Indeed, it may be said that in no 
other field of medicine, either clinical or exper- 
imental, has there been greater progress made 
than in the study of syphilis. The discovery 
in 1905 by Schaudinn and Hauffman, of the 
infecting organism, and of the complement 
fixation test of Wassermann were forerunners 
of an epoch of research which has resulted in 
a great accession of knowledge to the practi- 
tioner of medicine and incalculable benefit to 
mankind. 

It was my good fortune to have been one 
of the first American students of the comple- 
ment fixation test, to have performed this work 
under one of Germany^s foremost serologists. 
It has fallen to my lot of late on several occa- 
sions to defend this wonderful laboratory test 
before early sceptical audiences. I have recently 
expressed myself as favoring, for the protection 
of the hospital staff, a routine, compelling all 
entrants into hospitals to submit to the Wasser- 
mann test before their admission. I mention this 
positive stand which I have taken to offset any 
idea which may arise from the theme of my 
paper this evening. I wish to point out herein 
that notwithstanding the enormous gain which 
the complement fixation test has brought to 
clinical and experimental medicine, its wide 
and indiscriminate use has not been entirely 
without disadvantage to the practicing physi- 
cian. 

A proper estimate of the value of the Wasser- 
mann reaction to the practicing physician must 
take into account, first, the limitations of the 
reaction itself, and, second, its judicious appli- 
cation. With regard to the first factor, it must 
be admitted at the outset that there is a great 
variability in the technic of the reaction as 
it is carried out. There is even a daily differ- 
ence in the efficiency of the various reagents. 
Secondly, in a reaction so complicated and so 
delicate, there are constant sources of error 



cropping out, and lastly, the question of the 
personal equation enters into the interpreta- 
tion of the test. For example, in a doubtful 
case, what to one observer's eye and judgment 
is read as a partial hemolysis, may be inter- 
preted as doubtful by him; a second observer 
might read the same test as faintly positive 
and a third might regard it as negative. It 
has been my custom in important cases to divide 
the specimens and to compare the readings of 
two different observers of the clinical findings 
and thus place a check, as it were, on the re- 
sult of the test. 

First and of paramount importance, the 
practicing physician who wishes to employ the 
Wassermann reaction must know the ability 
of the laboratory technician who is to carry out 
the test. Within the past few years, numberless 
advertising laboratories and even druggists 
have placed their resources at the command of 
the practitioner for the performance of the 
complement fixation test. I am satisfied that 
for the most part their work is entirely un- 
reliable. 

A second point of no less importance has to 
do with the limitations of the test itself. Far 
too often is the fact forgotten that in the first 
stages of the disease, and practically during 
the entire period of the development of the 
chancre, the test is uniformly negative. A test 
taken at this time is, therefore, useless. It is 
regrettable that a negative outcome at this per- 
iod is still interpreted as negating syphilis, to 
the chagrin of the physician at a later date, 
and occasionally to the irreparable damage of 
his patient. 

During the secondary period, the reaction 
may be said to be more uniformly positive, and 
probably the fewest errors are made during 
this period. But even here, a negative outcome 
may trap the unwary. The most malignant, 
precocious types of syphilis are occasionally 
characterized by a negative reaction. During 
the past year I have seen two such cases — in the 
first a profuse follicular, and in the second a 
rupial, syphilid. Both were frankly negative 
in the blood. In the tertiary stage of syphilis, 
according to different observers, from fifteen 
to thirty per cent, of all cases react negatively. 
Taking the lowest estimate, the physician who 
places his sole reliance on the outcome of the 
test, takes a fifteen per cent, chance of being 
wrong. In hereditary syphilis with manifold 
lesions, practically all cases react positively, but 
in the latent stage, a negative reaction is not 
infrequent, and it often occurs that children 
whose blood at birth is negative, develop syphil- 
is within a few weeks after the test has been 
taken. 

Of great value to the general practitioner is 
the employment of the test upon wet nurses. 
It goes without saying that no woman should 
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be engaged for a healthy infant who has not 
first submitted to the Wassermann test. 

A not uncommon error where entire reliance 
is placed upon the outcome of the test is found 
in the fact that the patient may have a latent 
syphilitic infection which is in no way connect- 
ed with the condition for which he requires 
active treatment. In particular does the diag- 
nosis of abdominal and thoracic neoplasms thus 
suffer from a lack of clinical study. The pres- 
ence of a positive reaction in such cases is, it 
is true, evidence of a syphilitic infection, but 
only presumptive evidence that the condition 
in question is due to syphilis. In cases such as 
this, in fact in all obscure cases, the result of 
the test. should be carefully weighed against the 
clinical features of the disease. 

The greatest importance, however, attaches 
to the value of the test as a guide to the efficien- 
cy of treatment. A decade ago and before, 
careful medical men followed the teaching of 
a great syphilologist who taught that syphilis 
must be treated at least two years, and better, 
three. This was a purely arbitrary rule based 
upon a vast experience which showed that if 
treatment were carried out energetically for 
this period of time, patients remained well, had 
no late lesions, and could safely marry and be 
the progenitors of healthy offspring. 

We now know that some syphilitics get well 
within a year; that others require two or three 
or more years to cure; and that some, indeed, 
never get well. It was an early observation in 
the history of the complement fixation test that 
a positive reaction tended to become negative 
under treatment, if the latter were efficient and 
persisted in. Frequent reactions, therefore, 
taken during the periods of repose in treatment 
serve as an excellent guide as pointing to the 
efficiency of our treatment. Here again, how- 
ever, a word of caution. A negative test taken 
during the time that the patient is under treat- 
ment is of no significance, and no test should 
be made until at least from four to six weeks 
following cessation of all treatment. During 
the past week, I was consulted by a man who 
came to me, as he said, for a blood test. He 
had contracted syphilis last July. A blood test 
taken one week after an intravenous injection 
of salvarsan, and at a time when he was taking 
mercury, was said to be negative, and his phy- 
sician pronounced him cured. There was no 
need for a second blood test. The examination 
revealed recurrent lesions in the mouth and a 
papular syphilid of the chin. 

In general, it may be said that a negative 
reaction gains in value and significance with 
each succeeding negative test, and a cure should 
never be pronounced until the reaction has re- 
mained negative on several successive trials. 

While it is undeniably a fact that a persistent 
positive Wassermann means a latent infection. 



it is nevertheless also a fact that occasionally 
patients in a latent stage of syphilis will have 
a positive Wassermann reaction which remains 
so notwithstanding all forms of treatment. 
Such cases not infrequently remain in perfect 
health. Thev marrv with impunitv and become 
parents of healthy children. Such cases occur 
particularly in those in whom treatment is 
begun late in the course of the disease. While 
it is a fact that a positive Wassermann in the 
active and early stages of the disease means the 
occurrence in the blood of antibodies or immune 
substances which are called forth by the pres- 
ence of the infection itself, yet it appears not 
unlikely that in these cases with persistent 
Wassermann reactions which resist all forms of 
energetic treatment and yet remain perfectly 
well, the presence of complement binding sub- 
stances is due to a chronic change in the blood 
not necessarily activated by living spirochaete. 
Personally, I have seen a number of such cases 
in which matrimony or the resumption of mari- 
tal relations has resulted in perfect children and 
in non transmission of the infection to the mate. 
There is, as you all know, in a neighboring 
state, a law which requires all candidates for 
matrimony to submit to a Wassermann test. 
Although the wisdom of such a law is unques- 
tionable, its application at the present time is 
difficult. W^hile a step in the right direction, 
it is, if carried out on the blood alone, really 
a half-way measure. To give a man or woman 
a clean bill of health, not only should a test 
be made on the blood but also upon the spinal 
fluid. A certain percentage of cases of cere- 
brospinal syphilis, active and latent, is negative 
in the blood and positive in the spinal fluid. 
Obviously, permission to marry should be with- 
held in such cases as these. Moreover, the ends 
of such a law may be defeated by the fact that 
the reaction may be temporarily inhibited by 
active treatment coincident with the time of 
the taking of the test. A careful physical ex- 
amination at the same time will usuallv offset 

« 

this possible error. It is, perhaps, a matter 
of a short time when all states will have similar 
statutes cm their books, and for uniformity of 
results, it will then be necessary to establish 
state laboratories of serology. 

I wish now to turn to the second axiom of 
my theme — the judicious application of the 
test. While it is true that the Wassermann 
test has cleared up many hitherto obscure con- 
ditions and placed them on a syphilitic basis, 
it is nevertheless also true that syphilis in all 
its forms was recognized before the days of 
laboratory aids. The statement that the in- 
discriminate use of this test in practice is mak- 
ing for poor clinicians, is not, I think, too 
broad. We are losing in medicine that fine type 
of mind which made for keen observation and 
deductive reasoning. 
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There is no cutaneous nor mucous membrane 
syphilid which requires a Wassermann test for 
its diagnosis. The careful surgeon can and 
should be able to differentiate gumma from 
sarcoma or tuberculosis of bone. A discrim- 
inating internist of the older school required 
no Wassermann test to diagnose s^^^hilitic cir- 
rhosis or early syphilitic anemia. The countless 
manifestations of syphilis are not difficult of 
clinical recognition if care be given to their 
study. 

The teaching of syphilis in our schools should 
be, I believe, toward the development of that 
faculty of keen observation and deductive ana- 
Ivsis which characterized the clinician of an 
older day. If more time were expended in 
developing such faculties, we would then be 
equipping students who were capable of recog- 
nizing a chancre without a dark-field, and who 
would reflect twice before operating on gum- 
matous lesions. 

In conclusion, permit me to advise the gen- 
eral practitioner to make use of the Wasser- 
mann test, but to use it very judiciously; to be 
sure when using it of the laboratory technician's 
ability ; to avoid its frequent use as a diagnostic 
aid by acquiring through study of syphilitic le- 
sions and manifestations the diagnostic touch 
and eye which makes the unravelling of dis- 
ease processes ever a new and fascinating study. 

DISCUSSION. 

Dr. William A. Pusey, Chicago: I am glad to 
hear Dr. Wile discuss the Wassermann reaction and 
I am surely in accord with most of what he says. 
•There is one point that. Dr. Wile made which should 
be especially emphasized — that the Wassermann is not 
always positive in the presence of active syphilis. 
Some syphilographers insist that they get a positive 
Wassermann in all active syphilis. If there is a 
chance of twenty per cent, negative reactions in the 
presence of active syphilis, one is up against the pos- 
sibility of making a great many mistakes. I am 
reminded of a case I saw a year ago — a man with 
a perfectly clear ulcerating syphilid of the leg. He 
had a negative Wassermann and, because of this, 



his doctor excluded syphilis. I said to the man, 
"This is syphilis." "It is not syphilis," he said. "I 
wish it were syphilis — I might get well if it were 
I had a negative Wassermann. 1 haven't had syphilis 
for twenty years." 

I do not agree with Dr. Wile in his statement 
that repeated negative Wassermanns indicate that 
the patient is well of syphilis. In Mcintosh and 
Power's book there is a discussion as to when a 
patient can be pronounced cured of syphilis. "Only 
after repeated negative Wassermanns extending from 
one to two years, and often conscientious syphilolog- 
ists can only say so after twenty years." I should 
say that conscientious syphilologists could never be 
sure that a patient is absolutely well of syphilis. 
Regardless of the disappearance of symptoms, the 
syphilitic infection may remain and reappear years 
later. 

Dr. Wile says that no patient with a .positive 
Wassermann is entitled* to marry. As a matter of 
fact, for many years I have assumed that after five 
years of cessation of symptoms of syphilis, syphili- 
tics could marry. Jonathan Hutchinson used to let 
most of his syphilitics marry after two years. Four- 
ner allowed his to marry after five years. It is a 
rule, however, that may be followed by disastrous 
results. This means that a vast number of men 
marry after five years who have a positive Wasser- 
mann, for a vast number of syphilitics remain posi- 
tive intermittently for life. Some of these patients 
marry and raise healthy families. In the face of 
that fact, however, I think that a man is not en- 
titled to marry after five years with a positive 
Wassermann. We cannot give anybody absolute 
assurance of having healthy children, no matter who 
he is. In the present condition of our knowledge, 
I think we are not warranted in taking that hard 
and fast stand with regard to the Wassermann. 

Dr. Wile (closing the discussion) : Dr. Pusey 
and I do not differ very much after all with regard 
to the ability of patients with a permanent positive 
Wassermann to marry and have healthy children. 
That is a point which I emphasized in my paper and 
I agree with Dr. Pusey that, while we cannot assure 
them of healthy offspring, the fact, remains in the 
absence of all symptoms for many, many years that 
such patients remain well. I do believe, however, 
that a negative Wassermann gains in value with 
each successive test and that there comes a time 
when we should take upon ourselves the responsi- 
bility of saying that the patient is well. This, there- 
fore, must remain a difference of opinion between 
us. 
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A DIAGRAM OF THE HEART CYCLE, 

PICTURING THE CHANGES OF FORM 

OF THE AURICLES, VENTRICLES, 

CARDIOGRAM, AND VENOUS 

AND CAROTID PULSE 

CURVES. 

Wakren Plimpton Lombard, M.D. 

Professor of Physiology, University of Mlcblgan. 

The diagram which is here presented is 
brought before you, not because it contains any 
new facts, but in the hope that a picture of the 
series of phases through which the heart passes 
in the course of a normal cycle, and the syn- 
chronous changes in the form of the cardio- 
gram, and the records of the venous 
and carotid pulse may serve as a basis 
for a discussion . Much of our knowledge of 
the action of the heart, and its relation to 
the circulation of the blood, has been in 
the past contributed by the scientific prac- 
titioner and it is probable that in the future 
we must look to the work of the clinical even 
more than of the physiologic laboratory for 
advance in this direction. Many of the points 
which are illustrated in the diagram are far 
from settled, and as divergent views cannot ap- 
pear in a single scheme, it is necessary to 
present those which seem to have the strongest 
support and which fit into a harmonious whole. 
I know that there are many present who, 
through their daily study of the changes 
wrought in the action of the heart by disease, 
will be capable of suggesting important changes 
in the picture which is offered, and it is in the 
hope that such suggestions will be made that 
the diagram is brought before you. 

The diagram assumes that a normal heart is 
beating at the rate of 75 per minute and that 
Qne complete cycle occupies eight tenths of a 
second. Each of the spaces enclosed by the 



unbroken vertical lines is o. i. second ; and in the 
horizontal spaces, reading from above down- 
ward we see the duration of the systoles of the 
auricles and ventricles, and the period of 
diastasis; the time of occurrence of the heart 
sounds; the periods when the semilunar and 
the auriculoventricular valves are open; (the 
upper light band covering the period when the 
semilunar valves are open, and the lower light 
band showing when the auriculoventricular 
valves are open) ; the changes in the form of 
what may perhaps be regarded as a typical car- 
diogram; the waves of the venous pulse; two 
serial views of the changes of form of the auri- 
cles and ventricles of the right heart, the large 
arteries, and the position of the heart valves, 
(the upper series being given because it illus- 
trates the action of the heart with respect to 
the associated waves of the venous pulse curve, 
and the lower because it pictures the relation 
of the heart to the pressure waves in the ar- 
teries) ; and, finally, at the bottom, a sphyg- 
mogram of the carotid pulse. Of course these 
schemes of the action of the heart are purely 
diagramatic. The ninth heart picture on the 
lower line would be a truer representation of 
the heart. In fact, to bring out the effects of 
action, great liberties have been taken; only 
two curtains of the tricuspid valve are shown; 
the pulmonary artery is made to lie in close 
contact with the right auricle, although as 
it winds around the aorta, it is the aorta which 
is most intimately related to the wall of the 
right auricle ; the right ventricle is pictured as 
forming the apex of the heart, although in fact 
it is the tip of the left ventricle which is the 
apex. The horizontal lines beneath each of 
the series of hearts represent the chest wall. 
Allowance has been made for the postponement 
of the venous and carotid pulse curves, by shift- 
ing them a little to the left, so as to bring them 
into closer relation to the processes upon which 
they are supposed to depend. 
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I propose to take up each 0.1 second of the 
cycle in order, and to review the processes de- 
picted as occurring during each successive 
period. 

THE FIRST TENTH OF A SECOND. 

Valves. The semilunar valves are closed. 
The auriculoventricular valves are open at 



denly relax, (the relaxation is helped by the 
elastic recoil of the lung fibers which were 
stretched when the auricle contracted. This is 
especially true of the right auricle. Both auri- 
cles are, of course, affected by the continuous 
negative intrathoracic pressure). 

Ventricles. The ventricles, already full, 
are suddenly slightly over-filled by the quick, 
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the start and are closed toward the end of the 
period, because of the brief, rapid injection of 
blood into the ventricles by the systole of the 
auricles, this being followed by an immediate 
relaxation of the auricle and an elastic recoil 
of the ventricular wall. 

Auricles. The auricles contract and com- 
plete the filling of the ventricles and then sud- 



contraction of the auricles. Pressure currents 
are working behind the valve curtains, and the 
elastic recoil of the ventricular walls closes the 
valves. 

Cardiogram. The suddenly distended ven- 
tricle presses on the wall of the chest during 
the systole of the auricle, and then suddenly 
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lessens its pressure, as the auricle relaxes. The 
cardiogram records the auricular systole. 

Venous Pulse. The record shows the "first 
positive wave/^ a pressure wave, due to the sud- 
den increase of tension in the auricle as it con- 
tracts and completes the filling of the ven- 
tricle; and "the first negative wave,*' a nega- 
tive pressure wave, caused by the sudden relax- 
ation of the auricle. 

Carotid Pulse. A very slight wave is often 
seen, corresponding to the contraction of the 
auricle. These changes originate at the root 
of the aorta, and are caused by the expansion 
and the elastic recoil of the wall of the ven- 
tricle, as a result of the injection of blood by 
the auricle. 

THE PRESPHYGMIC PERIOD. 

This period falls between the two dotted 
verticle lines, in the latter part of the first tenth 
of a second, and the first part of the second 
tenth of a second. It extends from the time 
that the auriculoventricular valves close, to the 
time that the semilunar valves open, that is, it 
is a period during which both sets of valves are 
closed. 

Valves. The first sound of the heart begins 
with the closure of the auriculoventricular 
valves, very early in the period, and the quality 
of the sound changes during the period, the 
valvular element merging into the sound waves 
thrown out bv the cordae tendinae, and im- 
mediately after, bv the muscle fiber of the 
walls of the ventricles, when they are suddenly 
put under tension. 

Auricles. The auricles suddenly enlarge 
at the very beginning of the period, so that the 
pressure falls below the ventricular. 

Ventricles. The pressure falls suddenly 
for a brief period, as the auricles relax, and 
then begins to rise as the ventricles begin to 
contract, during the latter part of the period. 
As they contract, the ventricles harden ; the 
apex is rotated forward, and to the right, so 
as to press more firmly on the wall of the chest ; 
the ventricles begin to narrow laterally and 
anteroposteriorly, and probably lengthen some- 
what. 

Cardiogram. At the beginning of the period, 
the curve falls, as the auricles relax, and then 
rises because of the increased pressure exerted 
on the wall of the chest by the contracting ven- 
tricle. This rise is the best mark that we have 
of the instant of the beginning of the contrac- 
tion. 

Venous Pulse. The "first negative wave,'* 
seen in the early part of the period, caused by 
the fall of pressure in the relaxing auricle, 
is immediately followed by the beginning of the 



"second positive wave" due to the protrusion 
of the tricuspid valves at the beginning of the 
systole of the ventricle. The third heart pic- 
ture, or rather one resembling it, belongs on 
the dotted line marking the close of this period. 

Carotid Pulse. The curve falls slightly be- 
cause the blood is flowing out of the vessel into 
the capillaries. Occasionally a slight extra fall 
is seen accompanying the auricular relaxation. 

THE SECOND TENTH OF A SECOND. 

Valves. The auriculoventricular valves keep 
closed, and are protruded into the auricles by 
the forceful contraction of the ventricles. The 
semilunar valves are opened shortly after the 
beginning of this period. 

Auricle. The auricle is tending to enlarge, 
but at the same time being encroached upon 
by the protrusion of the auriculoventricular 
valves from the contracting ventricles, and an 
upward push of the base of the ventricle. 

Ventricle. The svstole of the ventricles be- 
gins, and early in this period the pressure rises 
above that in the arteries, and the valves open, 
and the blood begins to pass out. The sudden 
tension of the muscle fibers contracting on the 
resisting blood causes the dull sound, which 
prolongs the first sound . of the heart. Inas- 
much as the sound does not last throughout the 
systole, it is unlikely that it is caused by the 
contraction process, as such. It is not unlikely 
that as the ventricle begins to contract it nar- 
rows from side to side and slightly lengthens, 
the base going up a little. 

Cardiogram. The curve is rising. The re- 
sistence of the blood in the aorta causes the 
hardening apex of the heart to press more 
firmly on the wall of the chest, and the resist- 
ance of the blood in the pulmonary artery helps 
to cause increased pressure on the diaphragm; 
(the systole causes a decided depression of the 
diaphragm, which is strongly felt by the hand 
when placed against its under surface.) Al- 
though the ventricles finally narrow in all 
diameters during systole, probably, at first, the 
narrowing is most in the lateral and antero- 
posterior directions, the blood being compressed 
by the swelling muscle, and the ventricle tends 
to lengthen rather than shorten. 

Venous Pulse. The marked rise in the 
curve of the venous pulse, "the second positive 
wave," is generally attributed to the protrusion 
of the tricuspid valve curtains, caused by the 
rapidly increasing tension of the blood in the 
ventricle. This would hardly seem sufficient 
to account for the extent of the rise, although 
such a pressure wave, meeting the accumulat- 
ing blood in the vein, would have considerable 
effect. It is not unlikely that in the early part 
of the systole the ventricle lengthens, and that 
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the whole floor of the auricle rising adds to 
the effect. 

Carotid Pulse. The primary wave begins 
to rise when the semilunar valve opens, that is, 
a short time after the beginning of this period, 
and 0.03-0.04 second after the beginning of the 
second positive wave of the venous pulse curve, 
the S wave, or, as it was formerly called, the 
C wave. This time relation, like the shape of 
the cardiogram and the two pulse curves, is 
altered by the effect of respiration. The prim- 
ary wave rises rapidly and vigorously, usually 
to the full amount the systolic pressure can dis- 
tend the artery. It is possible that the swelling 
of the root of the aorta, where it is in contact 
with the right auricle and the superior vena- 
cava, helps to cause the large second positive 
wave seen in the venous pulse curve; but as 
this usually starts before the primary wave of 
the carotid pulse, it is unlikely that the change 
in the arteries initiates the second positive 
wave. 

THE THIBD TENTH OF A SECOND. 

Valves. All hold the same position. 

AuBiCLES. The auricles are relaxing, and 
are being filled by the pressure of the blood 
accumulating in the veins. They are rapidly 
expanding and are being opened up by the 
elastic pull of lung fibers, (a pneumocardio- 
gram shows an increase in the negative pres- 
sure in the chest due to contraction of the ven- 
tricles and this may slightly assist). Also they 
are filling because of the descent of the base 
of the ventricles, the floors of the auricles, caus- 
ed by the combined effects of the shortening 
of the ventricles and the lengthening of the 
arteries, as the blood is forced into them. All 
this means that blood is being drawn out of the 
veins. 

Ventricles. As they empty the blood into 
the arteries, the base of the ventricles descends 
at the same time that the ventricles shorten and 
the stretched large arteries lengthen. 

Cardiogram. The curve may continue to 
rise and may show a more or less level plateau, 
or may fall slightly, according to the character 
of the contraction of the heart and the resist- 
ance which the blood meets in the arteries. 

Venous Pulse. The curves fall rapidly and 
very markedly, giving the "second negative 
wave.'* This is due to the rapid expansion of 
the auricles, and particularly to the rapid de- 
scent of the base of the ventricles, caused by 
their contraction and the lengthening of the 
large arteries. 

Carotid Pulse. A predicrotic wave may be 
seen. This is frequently an instrumental error. 
One thinks also of wave reflections from the 
periphery, and, since the aorta is in commu- 



nication with the ventricle, of a wave of cen- 
tral origin, perhaps transmitted from the dia- 
phram. 

THE FOURTH TENTH OF A SECOND. 

Valves. Toward the end of the period, the 
pressure of the blood in the sinuses of valsalva, 
causes the curtains of the semilunar valves to 
approach. 

Auricles. The rapid filling during the pre- 
ceding period results in a slight elastic recoil. 
Also they are being pressed on by the swelling 
roots of the arteries. 

Ventricles. They are continuing to draw 
together, and are completing the filling of the 
arteries. 

Cardiogram. The curve usually falls slight- 
ly, because the ventricles as they draw to- 
gether, press less strongly on the wall of the 
chest. (In the diagram the apex is represent- 
ed as leaving the wall, which of course it never 
does.) 

Venous Pulse. Frequently a slight rise of 
the curve occurs, the introductory part of the 
V wave. This has been called the first onflow 
wave. It may be readily confused with a wave 
which is an instrumental error. It may be 
caused by the continued accumulation of the 
blood in the veins, and, as seems to me more 
probable, to a pressure wave from the auricles, 
resulting from an elastic recoil following the 
large inflow of blood in the preceding period. 

Carotid Pulse. The systolic plateau is 
generally falling slightly. 

THE POSTSYSTOLIC PERIOD. 

Valves. This starts with the sudden clos- 
ure of the semilunar valves, caused by the rapid 
fall of pressure in the ventricles and the elastic 
recoil of the roots of the large arteries. The 
closure of the valves causes the second sound 
of the heart. The auriculoventricular valves 
open at the end of the period, at the instant 
that the pressure in the ventricles has fallen 
below that in the auricles. In other words this 
is a period during which both valves are closed. 

Auricles. These are continuing to fill from 
the veins. The pressure is suddenly increased 
by the rapid rise of the base of the relaxing 
ventricles. 

Ventricles. The ventricles are rapidly 
relaxing, and the sudden fall of pressure re- 
sults in a quick closure of the semilunar valves 
at the beginning of the period, and the opening 
of the auriculoventricular valves at the dose 
of the period. 

Cardiogram. A rapid fall of the cardiogram 
is seen, due to the dilation of the ventricle 
lessening the pressure on the chest wall. The 
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fall is interrupted for a brief instant, and a 
shoulder is seen on the falling curve; this 
shoulder is very likely caused by a pressure 
wave transmitted from the roots of the large 
arteries, when the relaxing ventricular walls 
withdraw their support. 

Venous Pulse. The "third positive," the 
V wave, continues to rise, and bends up quite 
sharply, the bend starting at a time correspond- 
ing to about the middle of the descending limb 
of the dicrotic notch in the carotid curve, that 
is, just after the beginning of the relaxation- 
of the ventricle, and at about the time that the 
second sound is heard. It is caused by a pres- 
sure wave developed in the right auricle by the 
sudden return of the base of the ventricle. The 
wave is cut short by the opening of the tri- 
cuspid valves, when the pressure in the auricle 
suddenlv falls as the blood rushes into the 
ventricle. 

Cabotid Pulse. The fall of the curve to 
the dicrotic notch starts at the very beginning 
of the period, just after the ventricle, as shown 
by the beginning of the fall of the cardiogram, 
begins to relax. The notch is the result of the 
withdrawal of the support of the root of the 
aorta, when the ventricular wall relaxes at the 
beginning or diastole. The following dicrotic 
wave is caused by the elastic recoil of the root 
of the aorta. 

THE FIFTH TENTH OF A SECOND. 

As most of this is taken up by the post- 
systolic period which has been just described, 
it will be unnecessary to consider it further. 

THE SIXTH TENTH OF A SECOND. 

Valves and Sounds. The auriculoventricu- 
lar valves on the right side, the tricuspids, flap 
together for an instant, when a large amount 
of blood enters the ventricle rapidly, and pro- 
duce a faint sound, the third sound of the 
heart. The effect is supposed by Thayer to be 
produced by pressure waves or currents reflect- 
ed back along the wall of the ventricle into the 
spaces behind the valve curtains. (Einthoven 
who, as a result of experiments with the string 
galvanometer, places the sound 0.13 seconds 
after the second sound, says that it is due to 
an after vibration of the semilunar valves.) 
Similar effects might occur in the left heart, 
in conditions causing an unusual accumulation 
of blood during systole, and following a sudden 
inrush at the beginning- of diastole, for exam- 
ple by mitral insufficiency. 

AuKiCLES. The blood is leaving the auricles 
and filling the ventricles. 

Ventricles. They are enlarging rapidly 
and filling with the blood. 

Cardiogbam. Shows a rise due to the pres- 



sure of the enlarging ventricles on the wall of 
the chest. 

Venous Pulse. The "third negative wave,*' 
which started towards the close of the preced- 
ing period, continues its fall. It is due to the 
sudden lowering of the pressure in the auricle 
as the blood rushes into the ventricle. . The fall 
is sometimes interrupted by a little wave, the 
H wave, which comes at the time that the 
third sound of the heart is heard, and under 
similar conditions. It is supposed to be due to 
a pressure wave caused by an elastic recoil of 
the wall of the ventricle, when it has been sud- 
denly distended by the inrush of an unusually 
large amount of blood from the auricle. 

Carotid Pulse. Curve falling. 

SEVENTH AND EIGHTH TENTH SECOND. 

There is little to be said concerning these 
periods. Henderson has called the time from 
the third sound, that is, about the middle of the 
preceding period to the end of the cycle, the 
period of "diastasis." During this time the 
semilunar valves are closed, and the auriculo- 
ventricular valves open. It is this period that 
is chiefiy shortened by moderate increase in 
heart rate. Both ventricles and auricles are 
at rest, and blood is flowing into them from the 
veins, completing the filling. The cardiogram 
has fallen to the base line. The venous pulse 
curve usually shows a slight rise due to the 
accumulation of blood in the veins. The caro- 
tid curve is slowly falling, as the arteries empty 
the rest of the blood which was received during 
the ventricular systole into the capillaries. 

DISCUSSION. 

Dr. Albion W. Hewlett: It is very difficult to 
realize how much work is necessary in the prepara- 
tion of such a diagram as has been shown, on ac- 
count of the many divergent views that must be 
reviewed and reconciled. The carotid pulse which Dr. 
Lombard has drawn is the usual one; but when re- 
corded by a sensitive instrument certain points of 
difference appear. There is a brief sharp wave pre- 
ceding the main pulse wave and the dicrotic wave 
is also sharper and shorter than has been figured 
here. The study of abnormal venous pulses may 
throw some light on the interpretation of the normal. 
For example, two explanations have been given for 
the negative character of the normal venous pulse 
during ventricular systole. According to one it is 
due to auricular diastole, and according to the other, 
it is due to the descent of the base of the ventricles 
during ventricular systole. While both factors un- 
doubtedly play a part in the production of the nega- 
tive character of the venous pulse, there is some 
question as to which is the more important. During 
auricular fibrillation, the auricles are motionless and 
no diastole occurs. In such cases, the venous pulse 
commonly loses its negative character. It would 
appear from this that the diastole of the auricle is 
of great importance in producing the negative qual- 
ity of the normal venous pulse. 

Dr. James G. Van Zwaluwenburg : I should not 
discuss this exceedingly intricate subject if I had not 
spent considerable time in its study. 
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I am pleased to see the factor of the movements 
of the "base" of the heart emphasized as it de- 
serves. It most clearly explains the phenomena of 
the venous pulse and of the cardiogram, and is 
exactly what one would expect to find from the 
study of the various physical factors involved, that 
is, the masses, velocities, inertias, etc. of the heart 
and its contents. Unfortunately these do not allow 
of mathematical expression. 

I should like to extend Dr. Hewlett's comment 
on the carotid tracing to apply as well to the jugu- 
lar. The tracing reproduced is a very typical ex- 
ample of a normal jugular as recorded by the or- 
dinary instruments However, when you use an in- 
strument capable of recording 80 to 100 oscillations 
per second, the picture is quite different. It is also 
so variable that Dr. Agnew and I were wholly unable 
to reach a satisfactory solution of the problem of 
its analysis. It was hoped that simultaneous trac- 
ings with the intraauricular pressure curves would 
simplify matters. But those only introduced new 
problems. 

One of the most important facts to be remembered 
in such a study is that, at the jugular, we record a 
volume-curve and not a pressure-curve. The dis- 
tinction is a very real one. With a competent valve 
at the jugular bulb we may record only the results 
of the opening and closing during the time the 
valve is closed. 

Altogether the problem is a very complicated 
one, as well as very interesting and I very much 
appreciate Dr. Lombard's simple exposition of the 
present state of our knowledge. 

Dr. Lombard (closing the discussion) : I would 
like to say that I agree thoroughly with what has 
been said, that the carotid curve given on the chart, 
although of a form frequently obtained, is not really 
an ideal representation of the pulse curve. The 
nearest approach to what seemed to me to be an 
ideal pulse curve, I got by dissecting out the carotid 
of a rabbit, tying two ligatures about it, cutting 
between them, and then fastening the central end 
to a very light bamboo lever. The artery was stretch- 
ed by each beat and the elastic oscillations of the wall 
were well recorded. With reference to the venous 
pulse, I will say that I have a tracing in the labor- 
atory which is practically a duplicate of the one given 
in the chart. The venous pulse varies very much and 
the curves are not constant. The curve shown is 
perhaps a fair illustration of the time and shape 
of the oscillations which appear in such curves. 



HUMAX BLOOD SERUM THERAPY. 
Howard H. Cummings, M.D. 

Head of University of Michigan Health Seirlee. 

Chemical studies of the human blood and 

f)hy8iologic researches on circulation and coagu- 
ation have solved many perplexing problems, 
but when we consider some of the common 
vascular phenomena and try to explain them 
we realize that much remains to be done. As 
an example, normal coagulation of blood proves 
to be a complicated process. Normal blood is 
supposed to contain a substance called pro- 
thrombin which enters into combination with 
calcium salts and an enzvme of unknown chem- 
ical structure called kinase or zymoplastic sub- 
stance and forms thrombin. Thrombin unites 
with fibrinogen forming a clot. This is a 



theory which appears reasonable but the clotting 
of blood is supposed by other workers, to be 
a simpler process. To explain the nonrooagula- 
tion of blood in the vessels this theory goes 
farther and supposes that there is in the blood, 
a neutralizing substance to prothrombin called 
antithrombin. Likewise, anti thrombin is sup- 
posed to be neutralized by tissue juices and 
thus allow clotting. In other words, the ex- 
planation of the common phenomenon, blood 
coagulation, is based on theory and is still un- 
settled. I mention this fact because in dis- 
cussing the uses of human blood serum, I must 
admit that much is unknown regarding its 
action. However, is this not true in regard to 
some of our most useful agents? Think of 
the results if Jenner had failed to use the virus 
of cowpox because he did not understand just 
how it acted or its relation to smallpox. I know 
that there are many practitioners of medicine 
who know that human blood serum has been 
used successfully by men like Welch, but feel 
incompetent to use it because they have become 
confused in reading the literature. And this 
is not surprising if one is confronted by such 
expressions as, hemorrhage due to lack of blood 
platelets, antithrombin and fibrinogen; serum 
sickness; anaphylactic shock; deaths from ser- 
um injections; and acute hemolysis due to 
blood transfusion. 

Human blood serum is the liquid portion of 
the blood after coagulation has taken place. 
When it is obtained from a healthy person and 
collected in a sterile condition it is one of 
our most useful therapeutic agents in com- 
bating hemorrhagic disease. I will briefly 
mention some of the explanations or rather 
theories of its action. Human blood serum 
when injected into a person suffering from a 
spontaneous hemorrhage or from persistent 
hemorrhage due to rupture of small vessel walls, 
causes cessation of bleeding. This action is 
supposed to be due to a shortened coagulation 
time or to an increased firmness of the clot. 
The serum injected is supposed to furnish 
kinase, prothrombin, calcium or fibrinogen. 
Whipple^ has reported hemorrhage in a case of 
septicemia due to antithrombin; also a case of 
melena where prothrombin was absent, and a 
lack of fibrinogen in a fatal dose of hepatic 
cirrhosis. Duke* finds that blood clots slowly 
when the blood platelet count is low. Horo- 
witz* believes that there is a lack of an enzyme 
kinase or thrombokinase. King and Stewart* 
explain slow coagulation in cases of jaundice 
as due to a union of calcium and bile pigment, 
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free calcium being decreased. Conradi* has 
isolated a substance which inhibits coagulation ; 
this he calls antithrombin. Summarizing all 
of the theories we must explain the action of 
blood serum in one of the following ways: 

1. The introduction of blood serum sup- 
plies one or all of the substances necessary to 
produce coagulation. 

2. Blood serum stimulates the blood form- 
ing organs to supply the substance which is 
lacking and causing the bleeding. This theory 
has been advanced by Cooley® in a recent paper. 

3. Blood serum neutralizes anthithrombin or 
other toxic substances which are inhibiting 
coagulation. 

4. Blood serum has an action on damaged 
cells of the vessel wall. This is believed by 
Welch.^ 

5. Blood serum neutralizes toxins which 
are damaging the vessels. 

During the last three years, I have used 
human blood serum in a variety of cases, most 
of the work having been done in the depart- 
ment of obstetrics and gynecology of the Uni- 
versity Hospital. A modified Welch apparatus 
for obtaining the serum, was used in all of 
the cases. T will briefly describe this simple 
and satisfactorv devise. A small Erlenmever 
flask is fitted with a two-hole rubber stopper. 
Two glass tubes, one longer than the other, 
and both bent, are inserted into the flask. One 
tube which is used as a suction tube, is con- 
nected with the rubber and tip of an ordinary 
blood counting pipette. Inside of the rubber 
tube is a small glass bead which fits tightly 
and acts as a valve when the rubber is not 
forced away from it. Inside of the glass tube, 
a small amount of cotton is placed to prevent 
saliva from contaminating the interior of the 
flask. The second glass tube is connected by a 
rubber tube with a salvarsan needle. The ap- 
paratus is allowed to boil in normal salt solu- 
tion for i\\e or ten minutes, when it is ready 
for use. 

The donor's arm is prepared and a rubber 
ligature passed about the arm above the elbow. 
The needle is thrust into the basilic vein and 
by making suction on the blood counter tip the 
flask can be filled quickly. When the required 
amount of blood has been obtained, the rubber 
cork and glass tubes are removed and the 
flask is plugged with sterile cotton and set away 
in a cool place. It is well to place the flask, 
slightly tilted, in a bowl lined with cotton. 
Within one-half hour about 20 cubic centi- 
meters of serum will separate from 80 cubic 
centimeters of blood and after a few hours 
about one-half volume of serum will be remov- 
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ed. When it is necessary to act immediately, 
I use the fresh blood, injecting it under the 
skin of the abdomen, between the shoulders or 
into the arms or legs. In weak children a hot 
water bag placed over the site of injection, 
hastens absorption of the serum. The follow- 
ing facts can be relied upon in using human 
blood serum: 

1. It is nontoxic whether given in small or 
large doses. 

2. No anaphylactic reaction results wheth- 
er injected at short or long intervals. 

The histories of some of the patients treated 
will be of value in illustrating the use of hu- 
man serum. 

Case 1. Obstetric Number 675, Mrs. E. F. 
age 40, was admitted to the Maternity Service 
on April 3, 1912. The family and personal his- 
tories were negative until the present trouble 
which began five years before. The patient had 
been pregnant nine times and all had gone well 
until the fourth month of her eighth pregnancy, 
when she began to have hemorrhages from the 
rectum. A marked anemia developed and her 
physician induced labor. From that time until 
her present pregnancy she had been free from 
the rectal hemorrhages but they had returned 
during the fifth and sixth months of this preg- 
nancv. An examination showed a verv anemic 
woman about seven months pregnant. There 
was edema of the whole body and marked pig- 
mentation of the skin. A rectal examination 
showed dilated vessels in a very pale mucosa 
and in some places blood could be seen in the 
mucosa, but no actual ulceration was visible. 
The hemoglobin reading by the Miescher ap- 
paratus was 23 per cent, with a corresponding 
low blood count. Examination of the stools 
gave a strong blood test. The first nine days 
the patient was given a daily injection of 20 
cubic centimeters of blood serum. At the end 
of this time no blood could be found in the 
stools. The injections were discontinued and 
blood soon reappeared in the stools. At the 
end of three weeks the patient's hemoglobin was 
28 per cent. The daily dose of blood serum was 
increased to 30 or 40 cubic centimeters and the 
patient improved. On May 22, she went into 
labor prematurely, the hemoglobin being at this 
time 40 per cent. This patient received over 
600 cubifi centimeters of human blood serum 
and nearly every man in the senior class donated 
blood. Premature rupture of the membranes 
occurred with prolapse of an arm and the cord. 
The patient did not report the accident until 
the child was dead and a shoulder had become 
impacted. She was delivered manually without 
anesthesia and made a good convalescence. 

The interesting feature of this case was the 
prompt disappearance of blood in the stools 
when serum was used, and its reappearanoe 
when the injections were discontinued. 
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Case 2. Gynecologic Number 4832. Mrs. 
M. M., age 47, had borne two children and had 
been well until nine years before entrance when 
her menstruation became profuse and three 
vears later she noticed a firm, smooth tumor 
arising in the median line of the abdomen. 
The flowing had increased until it had become 
almost constant. The patient showed generaliz- 
ed edema, and a marked secondary anemia with 
a hemoglobin reading between 10-12 per cent. 
Miescher. She had a hydropic fibroid of the 
uterus and ascites. The patient was flowing 
when admitted on February 20, 1913 and the 
next day 30 cubic centimeters of human blood 
serum was injected. On the third day the flow- 
ing had ceased and the patient was given in- 
jections of blood serum at intervals of a few 
days. She also received the usual treatment of 
rest in bed, Blaud's pills, sunlight and whole- 
some diet. In slightly over three weeks, the 
hemoglobin estimation was 42 per cent, and the 
patient was operated upon and cured. In the 
ward at the same time were two patients with 
fibroids and severe anemia due to bleeding. 
These patients were also kept in bed, in the 
sunshine when possible, given Blaud's pills and 
a wholesome diet. They improved but not so 
rapidly as the patient treated with the serum. 

Case 3. Gynecologic Number 4728. Miss F. 
P. age 13 years, entered the hospital January 
2, 1913, suffering from menorrhagia which be- 
gan about six months before. The periods ap- 
peared about every two weeks and she would 
flow from eight to fourteen days. A curettage 
was performed but the endometrium proved to 
be negative. In May, 1913, she returned be- 
cause the profuse flowing had reappeared. She 
was treated for twenty days with daily injec- 
tions of 10 cubic centimeters of human blood 
serum and thirty grains of calcium lactate. The 
flowing ceased and did not recur during her 
stay in the hospital. The subsequent history is 
not known. 

Case 4. Gynecologic Number 5144. A young 
girl age 18, giving the same history as the one 
just related, was treated with human blood 
serum, horse serum, and calcium lactate. The 
bleeding was controlled but the patient spent 
several uncomfortable days with her giant urti- 
carial wheals. 

Human blood serum in cases of melena has 
come to hold the position of a specific remedy 
since WelchV splendid report, given in 1910. 
The results are nearly all uniformly good and 
the surprising feature is the control of bleeding 
by relatively small doses. I have treated but 
one case of melena; the result of the serum 
therapy was good. 

In 1912, Welch* called attention to the value 
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of human blood serum in cases of malnutrition 
in infants. The following case will illustrate 
its value: 

Case 5. Obstetric Number 661. Miss S., 
age 18, gave birth to a premature infant at the 
eighth month. The child's birth weight was 
about 41/^ pounds or 2025 grams. The child 
nursed well until the twelfth day when it was 
nearly back to normal weight. Then he began 
to refuse nourishment and lost in weight very 
rapidly until at the thirty-second day, he weigh- 
ed 1600 grams, having lost 404 grams in eight- 
een days. It was evident that the child was 
doomed if he continued his downward course 
for a few more days, so daily injections of 8 
cubic centimeters of human blood serum were 
given. The first day the child gained 46 grams 
and each day he gained from 25 to 50 grams 
and was back to his birth weight after ten days 
of treatment. In the next sixteen days he gain- 
ed 600 grams and was discharged when fifty- 
eight days old. Two other premature children 
were treated with blood serum and responded 
well. 

I wish to relate the history of another pa- 
tient. 

Case 6. I was called by Dr. John Holmes to 
administer blood serum to E. P., a boy, 9 years 
of age, who was having whooping cough and 
for three days had had a continuous epistaxis. 
This lad also had a congenital heart lesion which 
had been diagnosed as a persistent ductus ar- 
teriosus. A history of hemophilia in the males 
of the mother's family was obtained. An ex- 
amination revealed a very anemic boy with a 
rapid heart rate. The nose was filled with soft 
clots and gauze packing. Perchloride of iron 
had been used in the nose, but there was a 
continuous slow ooze of blood from the nostrils. 

The father gave some blood and 10 cubic 
centimeters of blood serum were injected into 
the boy's abdominal wall. A second injection 
was given one hour later. Within two hours the 
bleeding had practically ceased. Five days later 
the bleeding began again, but was promptly 
checked by giving 15 cubic centimeters of serum. 
The boy made a splendid recovery. 

It is neither scientific nor right to draw con- 
clusions from single cases but surely the his- 
tories reported suggest that human blood serum 
has a place in modern treatment. I do not 
wish to convev the idea that I consider human 
blood serum a panacea, for in three patients 
«uflPering from carcinoma of the cervix and 
bleeding profusely, I could not see a beneficial 
action. A child with a cerebral hemorrhage 
was treated but later died from pneumonia. 
I have tried human blood serum in a case of 
acute enteritis in a child of two years, but 
othei treatments given at the same time 
made it impossible to note the effect. 
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The injection of human blood serum does 
not compete with direct transfusion. The in- 
dications for direct transfusion of blood are 
clear. When a larger amount of blood is lost 
within a short time, or where red corpuscles 
are needed to carry nourishment to the vital 
centers, transfusion and not serum injection 
is indicated. Billings*® believes that when a 
hemorrhage has not endangered a person's 
life, human blood serum rather than direct 
transfusion should be used. Vaughan** men- 
tions the fact that transfusions are rather fre- 
quently done when the simple administration 
of serum would answer equally as well. 

In hemophilia and melena . neonatorum hu- 
man blood serum has proven its great value, 
but I believe that this field of therapy is broad- 
er than we know and that many lives will be 
saved by it. 

Malnutrition in infants has always been a 
stubborn condition and when far advanced, has 
frequently proven fatal. Here, human blood 
serum should be tried. In the cases oi)served 
it has operated as if by magic. 

The injection of human serum in women 
with myomata and suffering from anemia se- 
vere enough to offer an obstacle to operative 
work is a large field. If the bleeding is con- 
trolled for a few weeks the blood condition will 
so improve as to make the operation without 
great risk. Esch*^ has reported three cases 
where he used defibrinated blood to control the 
hemorrhage from myomata. With three in- 
jections of 15, 20 and 22 cubic centimeters, 
he was able to raise the hemoglobin from 25 to 
46 per cent. The three patients survived their 
operations. Esch*^ used defibrinated blood in 
treating a case of pernicious anemia occurring 
in the puerperium. 

Surgeons have always dreaded operations 
upon jaundiced patients because of the fre- 
quency of primary and secondary hemorrhage. 
Not all jaundiced patients bleed but the lia- 
bility is greatly increased. Undoubtedly here 
is a useful place for human blood serum ther- 
apy. Meyer** and others have reported excel- 
lent results where the serum was given for sev- 
eral days preceding the operation and in doses 
of from 30 to 60 cubic centimeters. 

It is questionable whether human blood ser- 
um or the transfusion of blood can greatly 
benefit patients with pernicious anemia. The 
frequency of megaloblastic showers and the 
associated improvement make one suspect that 
the cures reported were only the better phase of 
this disease. However, in secondary anemias, 
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whether the source of the loss of blood is ap- 
parent or hidden, human blood serum offers 
great possibilities. 

In closing let me say that with a therapeutic 
agent so abundant and so harmless and with a 
method so simple no physician should hesitate 
to try human blood serum. Serum from 
healthv individuals is absolutelv safe to inject. 

DISCUSSION. 

Dr. Reuben Peterson : This work of Dr. Cum- 
mings is not only interesting but of great importance. 
Serum therapy is especially indicated in the two 
classes of cases mentioned, bleeding fibroids, and 
melena neonatorum. If the uterine hemorrhage can 
be stopped great good can be accomplished with 
large doses of iron, but it is not always easy to con- 
trol the bleeding by packing, for the hemorrhage 
may be high up in the uterine canal. In patients 
with hemoglobin below twenty per cent, it is dan- 
gerous to curette under an anesthetic. In such cases 
human blood serum should always be tried and usu- 
ally will be found efficacious. Just before the publi- 
cation of Welch's paper, I had a case in private prac- 
tice which undoubtedly could have been saved by 
serum therapy. It is magical to see how cases of 
bleeding in the new born respond to injections of 
blood serum and fortunately they can be administer- 
ed without danger. 

Dr. R. Bishop C.\nfield: I have had considerable 
experience with the use of horse serum, but have 
used human serum in but one case and that in the 
hopes of building up the patient's resistance to in- 
fection. There is a new preparation of calcium 
known as calcine, which has seemed to be of decided 
importance in reducing the coagulation period. This 
substance injected directly into the buttock eight 
hours, before an operation in which one expects to 
encounter hemorrhage seems to be of decided value. 

Dr. John T. Holmes: The patient I had Dr. 
Cummings see was a case of whooping cough in a 
child who had epistaxis and was in a very critical 
condition. I decided to start in with serum injec- 
tions. We gave him fifteen cubic centimeters of 
serum with very good results, for the next day the 
hemorrhage had stopped. The child remained in 
fairly good condition for four or five days and then 
the hemorrhage started again. We gave another in- 
jection of serum and the child finally got well and 
is now in fairly good health. This condition was 
associated with a heart lesion which the child had 
had since birth. Dr. Marshall saw the case later and 
thought it was probably a patent ductus arteriosus. 

Dr. Warren P. Lombard: I would like to ask 
Dr. Cummings what he regards as the cause of the 
increase in hemoglobin. I wonder whether by tak- 
ing the blood from healthy individuals you got just 
what was needed. I wish to ask if the blood of 
the patient had been analyzed, and whether in any 
of the cases where the blood had been examined 
a lack of calcium had been found. I wonder 
whether the giving of calcium would have done the 
business. 

Dr. Cummings (closing the discussion) : I be- 
lieve there is a field for human blood serum in 
cases of malnutrition. Welch has reported several 
cases where the serum was used successfully and 
our results were entirely satisfactory. 

In answer to Dr. Lombard's questions, I would 
say that the cause of the rapid increase in hemoglobin 
is the cessation of the hemorrhage. It has been 
suggested that the serum stimulates the blood form- 
ing organs. 



THE NEW CONTAGIOUS HOSPITAL AT 

THE UNIVERSITY OF MICHIGAN 

AND ITS PROPOSED PLAN 

OF OPERATION. 

Reuben Peterson, M.D. 

pto(M»or o( Otmtelrlcs and OrnMology, UnlTsrslty o( Jllcblgan. 
lledlral Dllrctor, University Hospital. 

Within a few weeks the new contagious pavil- 
ion of our Hospital will he fully equipped and 
ready to receive patients. It seems fitting, there- 
fore, that a brief description of the building and 
its proposed plan of operation be submitted to 
the members of this Society, since we one and 
all are interested in seeing it a success. 

It will be remembered that a year ago last 
August it was voted that the city of Ann Arbor 
bond itself for the sum of twenty-five thousand 
dollars for a contagious hospital. This sum of 
money was given outright to the University 



quarantining of students not only was ineffec- 
tive but meant great loss to the students and the 
University. The University Hospital at times 
has suffered a great deal from different conta- 
gious epidemics which on a number of occasions 
has led to the quarantining for months of cer- 
tain portions of the Hospital. These quaran- 
tines not only meant a great pecuniary loas to 
the Hospital but greatly interfered with the clin- 
ical teaching. 

Again, the University was anxious for a con- 
tagious hospital in order that it might be util- 
ized for demonstrating contagious diseases to 
the senior medical students. Owing to the re- 
markable development and growth of the Uni- 
versity Hospital during the past ten years, the 
members of the clinical faculty have had at their 
disposal a wealth of material for teaching pur- 
poses except in thi sone particular. Again and 
again has the faculty pointed out to the Uni- 



with the understanding that in return the latter 
was to furnish the land for the building, pur- 
chase the equipment and maintain the hospital. 
The city was to be charged the usual hospital 
rates for room, board and nursing of contagious 
patients, while medical attendance was to be 
free. 

For many years both the city and the Uni- 
versity have been in great need of a contagious 
hospital. The former has found it a very ex- 
pensive proposition to care for its contagious 
patients, since it was obliged to pay the maxi* 
mum price for medical attendance and nursing 
in this class of patients. House quarantines 
have been difficult to maintain and on the whole 
unsatisfactory, with the result that the city in 
the past has suffered from not a few contagious 
disease epidemics. 

The University has been in even a worse con- 
on as regards contagious disease. House 



versify authorities the need of the proper facil- 
ities for file teaching of contagious disease, so 
that the University was ready for the hospital 
and willing to meet the city half way in order 
that both might be benefitted. 

In order to meet the needs of both city and 
University the following had to be provided for : 

1. The building or buildings must be so con- 
structed as to accommodate patients with all 
varieties of contagious diseases, 

2. The hospital must be so planned as to 
allow of the utilization of the patients for teach- 
ing purposes. 

I distinctly remember the first plans sub- 
mitted without solicitation to Dr. Hewlett and 
myself. These plans provided for three separate 
hospital units for patients with three separate 
contagious diseases. Each unit had its own 
administration and utility rooms and each open- 
ed by a separate corridor into a spacious amphi- 
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theater, where the patient was to be demonstrat- 
ed to a class of students seated behind a glass 
partition. In these early days of the consideration 
of our problem this plan seemed a gem. There 
was only one hitch. The estimated cost of the 
hoRpital was from seventy-five to one hundred 
thousand dollars, three or four times the sum 
at our disposal. After discussing a scheme of 
asking the Regents for fifty thousand dollars to 
supplement the twenty-five thousand gift from 
the city and for obvious reasons giving up this 



pretty well agreed that infection was not air- 
borne but was transmitted from one person to 
another by actual contact. By this is meant the 
virus producing the contagious disease is in 
reality deposited upon or within the person, who 
through this means contracts the contagious 
disease. From this it follows that if such con- 
veyance from one person to another could be 
prevented by the proper technic, cross infection 
would not take place in a contagious hospital, 
even if patients with different contagious diseaa- 



plan as impracticable, it was decided to let the 
matter rest until after your medical director's 
visit to the east where he was to look into the 
contagious disease question, as applied to our 
problem. 

I will not weary you with a detailed descrip- 
tion of my trip and t!ie many contagious hos- 
pitals I visited, but will endeavor to give you the 
results of this study. I found that the experts 
■n the ho.-ipital care of contagious diseases were 



es were in the same building or even in the same 

Nearly all of the exjierts referreil to the 
pioneer work of Orancher who showed that in- 
fection is not air-l)orne but is from contact. 
They cited the examples of the French and Eng- 
lish hospitals in tlie care of contagious diseases. 
In the Pasteur hospital in Paris the patients 
are kept in small cubicles in the same room 
and although the same nurses care for patients 



Buffering from different contagious disease, cross 
infection has been reduced to a minimum by 
tailing precautions to sterilize everything which 
has come in contact with the patient. 

While, as I have said, nearly all the experts 
were in accord that infection arose chiefly from 
contact, most of them did not have the courage 
of their convictions. In the same hospital you 
would see the patients cared for in accordance 
with the theory that infection was conveyed by 
contact but also that it was air-bonie as well. 
Unconsciously they were unable to rid them- 
selves of the old ideas regarding infection, as 



up but it required many years of actual ex- 
perience before surgeons became convinced once 
and for all that the air of the operating room 
had nothing whatever to do with surgical infec- 
tion. The latter results from actual contact so 
that if the surgeon be sure that everything com- 
ing in contact with the wound is sterile, he is 
practicallv certain no wound infection will re- 
sult. 

Thus the theory of infection by contact as re- 
gards the contagions diseases appealed to me 
in two ways: First, it was in accord with my 
surgical experience and looked reasonable; see- 



shown by elaborate arrangements by means of 
adjustable partitions for preventing the air of 
one room from mingling with that of another. 
Xow this hesitancy to accept in toto or at least 
to put in practice the principles of the theory 
that infection is carried by contact was very 
familiar to me because of my experience in sur- 
gery. My hospital experience dates back to the 
time when the disinfection of the air of the 
operating room was still practiced. As an in- 
tern it was part of my duties to see that the car- 
bolic vaporizer was thoroughly used the day 
preceding the operation. This was soon given 



ond, if cross infection of contagious diseases 
eould be reduced to a minimum by a system of 
medical asepsis, our problem here at the Uni- 
versity Hospital was practically solved, since 
it meant that all kinds of contagious diseases 
could be treated in the same building. For one 
thing was certain : For the sum at our disposal, 
twenty-five thousand dollars, it was out of the 
question to erect a separate building for each 
contagious disease with all the duplication of ad- 
ministration rooms such separate buildings 
would entail. 

Finally, in the course of my investigations I 



reached the Providence City Hospital where I 
wag overjoyed to find in actual operation, in 
accordance with tlie principles of the infection 
by contact theory, a pavilion which, with 
some changes, could be utilized for our purposes. 
The Providence City Hospital is a municipal 
hospital for the care of contagious diseases. The 
buildings have been designed under the super- 
vision of Dr. Charles C. Chapin, Superintendent 
of Health of Previdence. Doctor Chapin has 
been a health officer for thirty years and is an 
exceedingly competent man. He is a firm be- 
liever in the theory of infection by contact, as 
may be seen by a perusal uf his valuable book, 



the pavilion referred to ie conducted but he has 
been of the greatest practical help to us in the 
drawing up of the plans of our contagious hos- 
pital. 

The pavilion referred to is known as the Iso- 
lation Building, in which are placed doubtful 
or mixed cases of scarlet fever, diphtheria, 
I'hicken pox, whooping cough, rubella, mumps, 
measles and miscellaneous cases of infectious 
disease. The technic of this building is based 
upon the principles of aseptic nursing. The in- 
fection is confined to the rooms occupied by the 
patients, while the utility rooms and the central 
corridors are considered to be as free from 
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"The Source and Modes of Infection." A re- 
cent article of his in the February 7th number 
of the Joitrnal of the American Medical Asso- 
ciation entitled, "The Air as a Vehicle of Infec- 
tion" is of especial interest in connection with 
our subject. 

Dr. L. R. Richardson, the (Superintendent of 
the hospital, is also a very able man and is 
courtesy itself when it comes to placing at the 
disposal of medical visitors the results of medi- 
cal asepsis in the treatment of contagious dis- 
hes. Xot only did he spend a great deal of 
■ with me explaining the .system under which 



contagion as are those of auy general hospital. 
The same nurses, observing aseptic precautions, 
care for all patients. The interesting fact in 
connection with this building is that the technic 
employed has been proved to be eminently satis- 
factorj', since only a very small percentage of 
cross infection has occurred among the large 
number of patients treated in this building. 
Since it is proposed to adopt practically the same 
technic in our own hospital as that in use at 
the Providence City H<isi)ital. the details will be 
omitted until our hospital plan has been dis- 
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As you are aware, our contagious pavilion is 
situated to the east and slightly north of the 
Psychopathic Hospital. This site was selected 
by the Board of Regents for the following rea- 
sons: 

1. It was the best site available in that it 
provided for a maximum amount of fresh air 
and sunlight, both of which are highly desirable 
in the treatment of contagious diseases. 

3. It was near enough to the general hos- 
pital and its power plant to provide for tunnel 
connections at a minimum cost. At the out- 
set it was realized that separate kitchen, heat- 
ing and lighting plants for the new hospital 
would be very expensive, so far as maintenance 
is concerned. As soon as possible it is proposed 
to connect the building with the main hospital 
by a tunnel not only large enough to convey 
steam and electric light mains, but also to allow 
of traflSc. In this way it will be perfectly pos- 
sible to convey food to the pavilion from the 
main kitchen, besides providing a protected 
passage-way from the main hospital for nurses, 
doctors, students and employees. Such a tunnel 
is absolutely necessary if the pavilion is to be 
utilized to the greatest advantage. 

The building itself has been designed by Mr. 
J. H. Marks, Superintendent of the universily 
buildings and grounds department in accord- 
ance with the suggestions submitted by the 
members of the medical faculty and your medi- 
cal director. (Fig. 1). The provisional plans 
were sent to -six or eight well known experts in 
contagious diseases with a request for sugges- 
tions and criticisms. In fact every effort has 
been made to make the building in every way 
practical and useful. Undoubtedly mistakes 
have been made, for no hospital is ever perfect, 
but at least those designing the building have 
known what they wanted and have considered 
each point in deteil. 

From the outset it was felt that the hospital 
should accommodate at least twenty-four pa- 
tients. This capacity has been kept constantly 
in mind and when it was seen that the cost of 
the building was going to exceed twenty-five 
thousand, a cut was made in the construction, 
rather than in the number of hospital beds. 
Many things have been omitted which would 
have gone in had a larger sum of money been 
available. But the orders of the Board of 
Regents were not to expend a dollar beyond the 
sum received from the city. During the plan- 
ning and construction of the hospital this seem- 
ed rather a hard ruling but after all perhaps 
it is just as well for as a result it shows how 
much can be done in hospital construction for 
twenty-five thousand dollars. 

The hospital runs north and south, is of the 
bungalow tvpe and is of semi-fire proof con- 
struction. It is 103 feet long and 40 feet wide 
exclusive of a ten foot porch surrounding the 



entire building and on a level with the first 
floor. All bearings are of brick or concrete and 
all bearing members other than these are of 
steel. The roof construction is not fire proof 
which, considering the many points of egress 
from the building, does not seem necessary from 
a personal hazard standpoint. The heating 
plant is designed for steam to be furnished 
eventually from the central plant through a 
tunnel which will also serve as a passage-way 
to the building from the general hospital. The 
electric lighting is of the old direct type though 
the wiring is adequate for the indirect system 
in case this be decided later to be desirable. No 
expense has been spared on the plumbing, the 
materials and fixtures of which are the best 
obtainable. The concrete and plumbing work 
was done by contract, the electric wiring and 
painting being done by the University. From 
the standpoint of construction the building is 
very satisfactory, all workmanship being first 
class. 

The first floor (Fig. 2) is entirely given over 
to patients and service rooms. The latter, con- 
sisting of utility, bath and operating rooms are 
situated in the center and are therefore readily 
accessible to the patients' rooms which are lo- 
cated at either end of the building. These twelve 
rooms are of the same size, 12 by 16 feet, and 
each can easily accommodate two persons. 

Each room opens upon the ten foot porch by 
means of a door wide enough for the passage of 
an ordinary hospital bed. (Figs. 3 and 6). On 
each side of this door are windows over which 
are situated transoms. The upper half of the 
door, opening upon the central corridor, is also 
of glass. The result is an abundance of light 
for each room in spite of the covered porch. 

Each room is furnished with a lavatory where 
the hot and cold water is regulated by a knee 
pressure device. The furniture of the rooms 
is to be of the simplest. It will consist of two 
iron beds, two bed side stands, two enameled 
chairs, shelf for towels, soap retainer worked by 
foot pedal, brackets for wash basins holding so- 
lution, two small shelves for toilet articles, and 
wall hooks for nurses' gowns. (Figs. 4 and 5). 

In order to avoid a common error of hospital 
construction, the utility room and diet kitchen 
have been made especially large. The operating 
room is also of good size. The linen closet, 
situated in the center of the building next to the 
hallway is plenty large enough for the supplies 
of twenty-four patients. The bath room was 
intentionally made small since the common use 
of such a room was impossible with men and 
women patients on one floor. Even with two 
bath rooms patients with different contagious 
diseases could hardly use the same toilets with- 
out great danger of infection. When bedside 
bathing is necessary it will be done by means 
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of a portable bath tub which will be emptied 
and sterilized after each use. 

In the summer the entire porch will be 
screened. This will permit of the free opening 
of the doors and windows leading to the porch 
and insure plenty of fresh air. 

The second floor has been arranged to accom- 
modate twelve nurses. (Fig. 6). Besides the 
six bedrooms, each of sufficient size for two 
nurses, there is a dining room, a comfortable 
sitting room and adequate toilet facilities. 

The entire basement with the exception of the 
morgue and laboratory has been given over to 
sterilization purposes. (Fig. 7). On the east 
side of the central corridor will be installed a 
most complete hospital fumigating and steri- 
lization plant. Here will be disinfected the 
mattresses and the laundry before it is taken 
to the main hospital laundry. In the same appar- 
atus articles impossible of sterilization by high 
pressure steam can be disinfected by formalde- 
hyde vapor. Leading from this sterilizing plant 
will be a storage room for disinfected mattress- 
es. The rooms across the hall have been arrang- 
ed into infected and uncontaminated rooms for 
doctors, nurses, students and employees. The 
clean rooms will be plentifully supplied with 
steel lockers in which can be placed the street 
clothing of those entering the hospital. All 
these rooms have abundant lavatory facilities, 
so that all infectious material can be removed 
before the workers don their street clothing. 

On the same side with these rooms is a pa- 
tients* dismissal room equipped with a bath tub 
and lavatory, where the patient is thoroughly 
sterilized before entering the patients* locker 
room in which his disinfected clothing has been 
placed. 

The floor of the porch has been made high 
enough and the grading so arranged as to allow 
of four-foot windows in the basement. These 
windows together with the white painted walls 
furnish light in abundance. 

The main hospital entrance is at the south 
end of the building. This entrance leads to the 
basement and the first floor. There is no 
elevator in the building, the different floors 
being connected by a wide central stairway. A 
large dumb-waiter runs from the tunnel en- 
trance in the basement, through the diet kitchen 
on the first floor to the nurses* dining room on 
the second floor. 

The success or failure of the hospital under 
its proposed plan of operation will depend large- 
ly upon how the nursing staff carries out the 
principles of medical asepsis. The nurses will 
be in charge of one of our own graduates, an 
excellent executive who has spent months in 
perfecting herself in the technic which has 
proved so satisfactory at the Providence City 
Hospital. Before the hospital is opened the 
nursing staff will be thoroughly drilled in the 



principles of medical asepsis. Just as in the 
surgical operating room they vrill be taught 
that the conveyance of any infectious material 
to those free from disease may and probably will 
result in infection. They will be told that if 
they contract a contagious disease while on 
the contagious diseases service, it will be 
through their own or their associates* fault. 
Just as it is impossible for a well trained 
nurse to brush back her hair in the operating 
room or touch articles not surgically clean, so 
it will become impossible for the nurse drilled 
in medical asepsis, who has cared for a con- 
tagious patient, to touch anything until her 
hands have been thoroughly sterilized. 

The nurse on entering the room to care for 
her patient vnll put on a gown, in order to avoid 
accidental contamination of her clothing. After 
attending to her patient she will remove her 
gown and thoroughly sterilize her hands and 
arms in running water and liquid soap, obtained 
from a retainer worked by a foot pedal so that 
the infected hands do not need to touch the re- 
ceptacle. After inmiersing the hands and arms 
in some mild but effective antiseptic solution, 
the nurse can leave the room confident that she 
will not carry contagion to another patient. The 
main corridor is free from infection and is kept 
so. 

All dishes and other utensils used in the pa- 
tients* rooms are immediately sterilized by 
steam or strong carbolic solutions. Patients* 
night clothing and bedding are placed in canvas 
receptacles and carried to the fumigating plant 
where they are sterilized, receptacles and all. 

Extra precautions will be required of the 
nurses before they leave the building or retire 
to their rooms. In order to avoid a great dan- 
ger of infection they will be prohibited from 
eating while on the wards. They will be served 
in their own dining room on dishes which have 
been boiled and with food that has not come in 
contact with any contagion. Because of a pos- 
sibility of a slip in the technic and the acquiring 
of a contagious disease, illness of any kind 
among the nurses on duty will be carefully ob- 
served and if necessary the nurse will be isolated 
for observation. 

The contagious service will not be made com- 
pulsory for any pupil nurse but, if history re- 
peats itself, when the pupil nurse feels that 
if she carefully carries out a certain technic, 
there is very slight danger of contracting a 
contagious disease, she will be loath to forego 
such valuable experience. 

One of the most valuable features of the hos- 
pital is the porch which can be made service- 
able in many ways. Since each room opens 
upon the porch by a door through which a bed 
can be wheeled each patient is assured at all 
times of abundant open air treatment. Such 
a porch does away with the necessity of a pa- 
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tients* receiving and examining room, since 
each patient can be admitted directly to his 
room by way of this porch. Care will have to 
be exercised to keep porch patients with differ- 
ent contagious diseases from infecting each 
other. However, this can be prevented by 
means of movable screens which can serve as 
barriers. 

It is felt that from a teaching standpoint 
the building will he particularly serviceable. It 
1 to demonstrate the contagious dis- 



be thoroughly drilled in the principles of med- 
ical asepsis, so that he neither will convey in- 
fection from one patient to another nor eon- 
tract it himself. 

The student will be gowned when he enters 
the patient's room for fear of accidental con- 
tamination. Otherwise, unless he handles or 
touches the patient, a gown woidd be unneces- 
sary. After the patient has been visited the 
gown is removed and the hands and arms care- 
fully washed. The street clothing is then re- 
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ease patients to the students in sections. It 
certainly seems ridiculous to demonstrate such 
diseases to students behind glass partitions for 
fear of infection during June of the senior 
year and then expect such students to care 
for patients with similar diseases July Ist, 
after the students have graduated and entered 
upon their practice. Just as the student, drill- 
ed in surgical asepsis, is taught how to wash 
his hands and refrain from touching anything 
surgically unclean during an operation, he will 



sumed and the student can leave the building 
without fear of carrying contagion with him. 

The porch will be found especially serviceable 
when a single patient or a series of patients 
must be shown to the whole class in too short 
a time to allow of section demonstration. By 
means of the porch and the glass doors and 
windows of each room such patients can easi- 
ly be demonstrated to a class of a hundred or 
more students in a very short time. 

When a room is emptied it will not be dis- 
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infected by fumigation. No part of the Isola- 
tion Building at Providence has ever been fum- 
igated and the good results speak for them- 
selves. If there be nothing to the theory that 
infection is air-borne, then the air of the room 
in which the contagious patient has been is as 
free from organisms as is that of any other 
room. To make the room free from the possi- 
bility of infecting another patient who may 
occupy it, the bedding, the mattresses, the bed, 
the walls as far as the patient can reach, in 
fact, everything which the patient could have 
touched must be disinfected. It has been 
shown that this can be very thoroughly done by 
scrubbing with soap and water. The room 
should be well aired before it is occupied, just 
as we would thoroughly air a room recently 
occupied by a patient with a non-contagious 
disease. 

Let me say in conclusion that there will be 
cross infection under any system of the hospital 
care of contagious patients. There is cross in- 
fection when a separate hospital unit is em- 
ployed for each contagious disease. Undoubt- 
edlv there will be some cross infection under 
the plan proposed, but it will be very slight 
provided those having to do with the hospital 
are careful as regards the technic. It is in 
your hands to demonstrate how in a teaching 
hospital a contagious pavilion with all kinds of 
contagious patients can be conducted with a 
minimum amount of cross infection. 

DISCUSSION. 

Dr. Howard H. Cummings: The new contagious 
hospital will be of great value to the senior medical 
students and will aid greatly in the work of the 
University Health Service. As many of you know, 
the Regents have provided a way whereby students, 
ill and needing hospital care, can be sent to the 
hospital and remain for sixty days if necessary. 
During this year we have had cases of measles, 
mumps, chicken-pox, whooping cough, diphtheria, 
Vincent's angina, tuberculosis and pneumonia. In 
the last two weeks, we have treated forty cases of 
epidemic sore throat. All of these patients could 
have been cared for in this hospital. 

Dr. John A. Wessinger (Health Officer) : The 
matter will be governed by first come, first served. 
There may be a time when there arc twenty-four 
patients in the hospital, all students, and when there 
is no room for city patients. We can't help that. 
First come, first-served. And there may be a time 
when the hospital is full of city patients and there 
is no room for students. In my opinion it will be 
some time before all rooms in the contagious hos- 
pital are filled at one time, and when that time 
comes, it will be time enough to make preparations 
for another building, or rather an addition to the 
present building. 

Dr. Peterson (closing the discussion) : The Uni- 
versity authorities will soon submit to the city the 
scale of charges for patients treated in the con- 
tagious hospital. It goes without saying that these 
charges will be made as reasonable as possible, since 
the University is not tiying to make money out of 
any portion of its Hospital. It must be remembered 
that on account of extra laundry and other things 



needed in the care of contagious patients the cost 
of maintenance of this class of patients is higher 
than with the ordinary hospital patients. I am sure 
all patients, whether they be university students, city 
charges, or citizens of Ann Arbor, will be treated 
alike and that the administrative policy of this new 
pavilion will be satisfactory to all concerned. 



SOME POINTS OF INTEREST IN IN- 
GUINAL AND FEMORAL HERNIA. 

Cyrexus 6. Darling, M.D. 

Clinical Professor of Surgery. University of Michigan. 
(From ttie Surgical Clinic, University Hospital, Ann Arbor, 

Michiffan.) 

There are many theories concerning the for- 
mation of hernias and nearly all, more or 
less, contain a bit of truth. Andrews believes 
that a well developed abdomen rarely fails in 
its function of retaining its contents perfectly 
and it is strange that the strains put upon the 
abdominal wall should not more frequently 
cause a giving way of the wall. He believes 
that congenital defects and injuries are the 
cause of nearly all abdominal hernias. 

Dr. Ochsner in a recent article on hernia 
in children holds to the theory of inside pres- 
sure and advances many good reasons in sup- 
port of his belief. He admits, however, that 
a faulty development of the abdominal wall 
and an unclosed tunica vaginalis may be to 
some extent the result of inheritance. On 
the other hand Bernstein says the theory that 
intraabdominal pressure causes the hernia is 
probably overthrown today. Roser thinks that 
the sac is primary and the contents secondary. 

Bernstein calls attention to the presence of 
depressions in the peritoneum, which he calls 
hernial anlage as being of great importance in 
the formation of hernias. He found that in 
a large number of bodies examined that 25.8 
per <^ent. had a hernia or hernial anlage. 

Linhard advances the theorv that femoral 
hernia is frequentlv caused by lipomata ad- 
vancing through the ring and pulling the peri- 
toneum with it to form the sac. 

Many other theories might be mentioned, 
but with the above in mind, during the last 
few months I have examined patients during the 
operation for the following: 

First, for the presence of hernial anlage in 
the inguinal or femoral regions. 

Second, the presence of lipomata preceding 
or associated with the hernial sac. 

Third, anv abnormal or unusual conditions 
associated with operations for the cure of her- 
nia. 

Ill median line operations when one has the 
hand in the abdomen depressions in the peri- 
toneum can be easilv detected at the site of 
the femoral or the inguinal openings or in both 
at the same time. I always make a point of 
examining the right side when operating for 
chronic appendicitis and in one instance this 
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habit was of value. This was in the ease of a 
young man with a vague history of sudden 
and short attacks of appendicitis. I readily 
found the inguinal depression and passed my 
index finger into the canal. The tissues seem- 
ed to grasp my finger and suggested what 
might happen to an inclosed piece of bowel. 
Was not this patient suffering from repeated 
attacks of hernia instead of appendicitis? I 
removed both sac and appendix and did not 
experiment for an answer. 

The results of these examinations coincide 
with those of Bernstein as about one in four 
contained one depression and in one case, four 
were found. 

A young man twenty-one years old, a night 
watchman, while running, fell forward strik- 
ing his right inguinal canal against a hard sub- 
stance. There was some soreness, but not 
enough to interfere with lifting heavy bags 
the next day and the day following. Two days 
after the fall he noticed a swelling in the right 
side, not painful, but unusual. He went to see 
his physician about it and he diagnosed a her- 
nia. It was irreducible and remained this way 
for about three weeks when one morning he 
found that it had suddenly disappeared. He 
reported this fact to his physician, who ad- 
vised him to go at once to the University Hos- 
pital for operation. 

At the Hospital he was asked as usual to 
produce his hernia, but to no effect. Curiosity 
and the desire to do the man some good, led 
me to operate in the absence of a hernial tumor. 
Nothing unusual was found until the inguinal 
canal was opened. Near the lower end of the 
canal in close relation with the cord was what 
appeared to be a hernial sac. When this was 
opened about thirty drops of clear fluid escap- 
ed. This was a cyst without an opening, but 
there was a prolongation of tissue, such as 
composed its wall, back through the internal 
ring. When this prolongation of tissue was 
opened, a small canal was found through which 
a grooved director could be passed into the ab- 
dominal cavity. The bruising of the lower 
end of this canal formed a cyst, which under 
sufficient pressure, could empty along the canal 
into the abdomen and showed conclusively that 
a very narrow sac from the peritoneal cavity 
was present, only requiring sufficient force from 
above to convert it into a hernia. 

Another of a similar type was in a man 
of forty-five years old, with what appeared to be 
a right femoral hernia, which could be reduced 
by firm continuous pressure. After the skin 
incision, the fat was carefully separated from 
the sac so that it was entirely exposed. The 
sac was then opened and about two drams of 
clear fluid removed. Examination of the in- 
terior of the sac disclosed a small opening 
through which a grooved director could be 



passed into the peritoneal cavity. This open- 
ing had a valve action, which allowed the fluid 
to flow freely from the abdominal cavity to 
the sac, but did not permit it to return. 

It would seem that in some instances hydro- 
cele of the cord might be formed in the same 
manner, especially in cases of congenital 
hernia, or even in cases that appeared some 
time after birth where the hernia had been 
reduced and a truss worn for some time. This 
case also presented the mass of subperitoneal 
fat, which is supposed to be carried down in 
front of the peritoneum. 

Another case was that of a student, twenty- 
three years old, operated under local anesthesia 
for right femoral hernia. There was a large 
amount of fat in the space below the femoral 
ring in which the sac was buried. As the open- 
ing was very large, some of the fat, together 
with the stump of the sac, was inverted to plug 
the opening. The tissues were separated from 
the femoral vein for the purpose of exposing it 
so that it might not be injured by the suture 
and also for the purpose of securing a firm 
fascia, which when sutured to that on the op- 
posite side of the opening would effectually 
and firmly hold the tissues in the canal. 

In some of these cases of femoral hernia, the 
mass of fat was large enough to be called a 
tumor. In two cases it seemed like an inde- 
pendent tumor but careful dissection revealed 
within the remains of a sac. It would seem that 
in some instances the small elongated sac had 
never contained anything but fluid. Yet they 
must be considered as possibilities for the de- 
velopment of hernia if proper pressure is ex- 
erted from within. 

I recently saw a case of strangulated femoral 
hernia in Professor de Nancrede's clinic, which 
presented some interesting points. The pa- 
tient was a syphilitic, and very anemic with 36 
per cent, hemoglobin. The hernia had been 
strangulated but a short time and no attempt 
had been made at reduction: The fat which 
surrounded the sac was quite edematous and the 
lymphatic nodes around the femoral opening 
showed the usual enlargement found in 
the secondary stage of syphilis. The edema 
was probably caused by the interrupted circu- 
lation and the anemia. There was no dis- 
coloration of the tissues. 

In another case operated at the University 
Hospital, I followed the advice of Dressman, 
opening the sac close to the internal ring. On 
the posterior and outer side of the sac was a 
depression or diverticulum back of the neck of 
the sac, such as is found inside of the abdomen. 
It was about one-half inch deep. Though the 
hernia had no particular relation to this de- 
pression, it may have started in another de- 
pression lower down. 
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Can hernia be cured by wearing a well ad- 
justed truss? I operated upon a ease where a 
truss had been worn for some time. When the 
inguinal canal was opened, the patient vomited, 
but nothing came down into the sac. This gave 
a fine exhibition of the way the transversalis 
and internal oblique muscles can hold the ab- 
dominal contents back when they are both im- 
paired and the ring not expanded. This seemed 
like a so-called cure through wearing a truss, but 
the sac was readily found on the inner side of 
the cord. When opened, a very narrow neck 
was found not large enough to let the intestine 
through in its present condition. The other 
side was reported to have shown a hernia at 
one time and there was some difficulty ex- 
perienced in producing a sac. When it was 
found there were two small cysts at the lower 
end definitely separated from the sac either of 
which might have increased in size if injured. 
A truss had never been worn on this side and 
the patient had no knowledge of the injury. 
I cannot explain the origin of these cysts. 

A young Italian laborer, very muscular, was 
thrown forward. In the attempt to save him- 
self from falling an inguinal hernia was pro- 
duced. The hernia was immediately reduced 
and a truss applied but he was unable to wear 
it. He was operated for the hernia on the sixth 
day after the accident. The external oblique 
fascia was unusually firm and strong. The con- 
joined tendon was a real tendon and all the 
tissues seemed perfect. The sac extended down 
into the scrotum and was exceedingly thin. 
There was a well defined neck to this sac, 
which was red, infiltrated with some plastic 
exudate on the peritoneal side. There was no 
difficulty in reducing the hernia when the 
truss was applied. Was this a preformed sac, 
which was injured when the hernia was formed 
or was the change in the tissues due to injury 
from the truss which was in position but a few 
hours ? 

There is nothing new in my recorded obser- 
vations of these cases, but like many instances 
in research, they may help to confirm or destroy 
the theory of some other investigator. The 
evidence is strong in favor of the preformed 
sac, in part at least, in most cases of inguinal 
and femoral hernia. 

Linhard^s theory, that muscular action first 
moulds a piece of fat through the femoral ring, 
which in turn pulls down the peritoneum thus 
forming a sac, may not be entirely true, but in 
a large number of cases the fat is there and in 
some instances the amount is large enough to 
be called a tumor. 

A truss never cures hernia and except for 
temporary use should be abolished. 

My most important point can be mentioned 
only for discussion. If hernia is a congenital 
deformity or is acquired through no fault of 



the owner then the State should extend to him 
the privilege of an operation without expense, 
provided he is not able to pay for same. 

DISCUSSION. 

Dr. Reuben Peterson: As a contribution to the 
subject discussed by Dr. Darling, I wish to cite 
my findings in several hundred cases of shortening 
the round ligaments after opening the inguinal ca- 
nals. I cannot give my statistics off hand, but in 
quite a few cases hernial sacs were found where the 
opening into the peritoneal cavity was so small as 
to preclude the passage of any bowel through the 
internal ring. In a number of instances the sacs 
were cystic and the condition undoubtedly congen- 
ital. 

Dr. R. a. McGarry: In regard to the cause of 
hernia I would like to suggest that as a predisposing 
factor, embryonic development may play some 
part in it. An over development, or excessive amount 
of peritoneum, should be considered. In cadavers 
we often find conditions suggesting this, as an 
exceptionally long common mesentery, or long meso- 
colon. 



REPORT OF CASE OF DERMOID CYST 
OF THE ORBIT, PRODUCING MARK- 
ED EXOPHTHALMOS, RELIEVED 
BY THE KROXLEIN OP- 
ERATION. 

Walter R. Parker, M.D. 

ProfeBS<M' of Opbtbalmology, UniTersItj of MIcbigAn. 
(From the Ophthalmic Clinic, University Hospital, Ann Arbor, 

Michigan.) 

History. — The patient, Mrs. S., aged 30. 
came to the clinic January 21, 1914, complain- 
ing of prominence of the left eye. The family 
and personal history were negative. The left 
eye was noticed to be larger than the right about 
twenty years ago, but there was not much 
change until six years ago, when the exophthal- 
mos rapidly became more marked till in a few 
months it assumed the present condition. About 
five years ago there was some pain in the eye 
and a progressive failure of vision began. 

Ea'ami nation, — Vision right eve, 5/4, left 
eye faint light perception. The pupillary re- 
flexes were present. Tension, right eye, 20 
millimeters Hg., left eye, 4 millimeters Hg. 
The right eye showed no external pathology. 
The left eye showed marked proptosis, measure- 
ment with the exophthalmometer reading, right 
eye 12, left eye 35. The anterior pole of the 
cornea was one-half inch below the level of a 
corresponding point of the right eye, and was 
nearly on the level with the bridge of the nose. 
The eyeball while not enlarged was nearly all 
anterior to the boundaries of the orbit which 
was filled with a somewhat slightly movable 
mass. Indefinite pulsation was detected above 
and there was indistinct fluctuation temporarily. 
The insertion of the external rectus was fairly 
well marked and its action could be plainly 
seen. The movements of the eve were limited 
in all directions, especially in abduction. 



The lids were enlarged but freely movable. 
The upper lid at rest completely covered the 
cornea leaviug an elong&ted aperture of about 
one quarter inch between the upper and lower 
lid borders. 

The palpebral and ocular conjunctiva were 
only slightly congested. The fornix was occu- 
pied by loose vascular tissue showing distinct 
venous engorgement, and above were large 
venous plexuses. The cornea, iris and anterior 
chamber were practically normal. 

Opktlialmoncopic Examination. — The right 
eye showed a few vitreous opacitea but was other- 
wise normal. The left eye showed a distinct 



Wassermann test reported positive by one 
test, negative by another. 

Otolaryngologic Report. — Very large middle 
turbinate on left side. There were no signs 
of tumor in the nose. Transillumination shows 
nothing on account of tumor. 

DiagnosL^. — The slow growth of the tumor, 
absence of fluctuation, compressibility, and pul- 
sation, together with the normal sinuses as 
shown by the otolaryngologic and X-Ray re- 
ports lead to the diagnosis of benign tumor 
situated entirely within the orbit — the exact 
nature of which not determined. (Fig, 1). 



secondary optic atrophy, with a pale avascular 
nerve head. The retinal vessels showed some 
tortuosity. There was a large area showing 
choroidal changes situated above the disc and a 
peculiar striated arrangements of pigment ex- 
tending down and around the macula. 

Blood and urinary examinations were neg- 
ative. 

X-Eai/ Report. — Maxillary and frontal sin- 
uses open, unusually large size. On the left 
side, the orbit is filled with a relatively dense 
mass, causing a distinct depression of the lower 
floor and apparent elevation of the roof. Sphe- 
noid cell is not involved. Some opacity in the 
neighborhood of the ethmoids. Sella turcica 
normal. 



of (he Orbit befort Op«rtt1on. 

Operation. — A wide skin incision about three 
inches long, semicircular in shape, convexity 
forward, was made temporarily. A Kronlein 
resection of the outer wall of the orbit was done, 
a portion of the malar bone removed. The 
periosteum was dissected free from the outer 
orbital wall at its margin. The tumor mass 
was accidentally ruptured with the escape of 
a large amount of brown serous fluid causing 
a marked recession of the eyeball. By blunt 
dissection the whole of the cyst sac was easily 
freed from the periorbital and the muscle cone, 
except near the apex where it was more firmly 
adherent to the periosteum. The deeper contents 
of the sac consisted of a brownish liquid, and 
thin pultaceouB material containing fragments 



of hair. There was practically no orbital fat, 
and after the cvst was removeti an unobstructed 
view could be had to the apex of the orbit. 
The wound was closed with silkworm and horse- 
hair sutures without drainage- The eyelids 
were united bv a single suture. 

Postoperative History. — The postoperative re- 
covery was uneventful except for some edema 
of the lids and conjunctiva which was controlled 
by pressure bandage. The proptosis was re- 
duced from the first. When the stitches were 
removed about one-half dram of straw colored 
fluid escaped from the incision near the onter 
canthus but no infection nor reaccumulation of 
fluid resulted. 



an exceedingly rare occurrence. The common- 
est position is near the upper and outer angle 
of the orbit overlying the frontomalar or the 
frontotemporal suture. They are frequently 
found at the upper and inner angle of the 
orbit overlying the frontoethmoidal suture. 
When found lying at some depth in the orbit, 
they are external to the muscle cone, and close- 
ly connected with the muBcles, the eyeball, the 
sheath of the optic nerve, or the periosteum. 
Although situated deep in the orbit they may 
have their origin at the orbital margin. Their 
contents are well known to consist of epithelial 
debris, sebaceous material and hairs. In rare 
cases a tooth has been found. 



The last examination shows ptosis from lack 
of cushion and eyeball markedly convergent and 
displaced down about 11 millimeters. The eye- 
ball can be rotated just l)eyond the medium 
line. The eveball is normal in appearance. 
(Kip. -i). 

Pathologic Report. — Old dermoid into wh'eh 
there has been a hemorrhage. Destruction of 
the epidermis, with hut a few dead hairs re- 
maining in the wall. Much cholesterin. 

Dermoid cysts are always congenital. They are 
regarded as fetal structures resulting from the 
invagination or involution of the external 
blastodermic membrane. They are by no means 
rare in the conjunctiva or at the orbital mar- 
gin, but to find one in the orbit leading to an 
exophthalmos as in the case here re])orted is 



As a rule, on account of their superficial situa- 
tion, they do not displace the eyeball, but push 
forward the skin of the lid through which they 
can be readily felt as round movable tumors. 
When they are situated deep in the orbit the 
diagnosis becomes more difficult; especially is 
this the case if the cyst wall has become so 
tense as to make the pressure or absence of 
fluctuation indefinite. The history of the case 
will at once eliminate the possibility of a 
malignant tumor. Meningocele and encephat- 
ocele are two congenital conditions which must 
be eliminated as possibilities before operating. 
The first is a prolapse or hernia of the meninges 
with cerebrospinal fluid contents, projecting 
through a breech in the retaining skull wall. 
The sei-ond is the same with the addition of 
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brain substance prolapsing within the men- 
ingeal sac. Both are reducible and after re- 
duction the bony margins of the aperture 
through which they came can be felt. Pulsa- 
tion and hemic sounds can be elicited. The 
size and tension is variable. A dermoid cyst 
will present none of these phenomena. If the 
cystic nature of the tumor can be established, 
without pulsation, a mucocele having its origin 



in one of the accessory sinuses must be con- 
sidered as a possibility. 

When the cysts are superficial, they can usual- 
ly be extirpated without difficulty. But when 
the process extends deep into the orbit complete 
removal may be difficult. If the whole cyst is 
in the orbit, as was the condition in the case 
here reported, the best mode of procedure is 
a Kronlein's temporary resection of the external 
orbital wall. 
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CASE 1. A CASE OF NON-GILWID HYDRORRHEA 

DUE TO HYSTERIA. 

Mrs. E. W., gynecologic number 5260, mar- 
ried, age 25, referred by Dr. C. Peabody, Lake 
Odessa, Michigan, entered the Obstetric and 
Gynecologic Clinic of the University Hospital 
September 29, 1913. 

History, — The family history is negative. 
Her health was excellent up to the time of her 
marriage at the age of 19. She says she had 
meningitis three years ago and was very sick for 
six weeks but made a good recovery. She gives 
no historv of luetic or Neisser infection. Men- 
struation was established at the age of fourteen 
and has always been regular and painless. 

She has one child six years old. Her preg- 
nancy was uneventful except for slight hemor- 
rhage and the leaking of the waters at the 
sixth month. However, she carried the child to 
full term and was delivered bv instruments 
after a labor extending over two days. She was 
quite badly lacerated, but was not repaired. She 
was in bed three weeks and was not well for 
three months. About a year ago she aborted 
at the fifth week from some unknown cause. 
She was curetted and made a good recovery. 

She comes to the Hospital for headache, pain 
in the lower abdomen and across the back. These 
symptoms have been present since her child 



birth six years ago and have been much worse 
since she had a second attack of measles in the 
spring of 1913. 

The pain in the abdomen is dull in character 
and worse when she is lying down. For the 
past few months she has suffered from a leucor- 
rheal discharge, which at times requires the 
wearing of a napkin but has never had a foul 
odor nor has been blood streaked. 

Since July, 1913, the abdomen has seemed to 
swell just before the period. This enlargement 
subsides after she has flowed two days. This is 
followed by a discharge from the vagina of a 
large amount, at times as much as two quarts, 
of watery, slightly bloody fluid. Ten days ago 
shreds of tissue or membrane came awav after 
the flow. With the last few periods she has had 
some nausea and vomiting. She does not con- 
sider herself very nervous. Since last spring 
she has lost ten pounds in weight. 

Examination, — An examination made the 
day of entrance showed the abdomen to be nega- 
tive except for tenderness in the left lower 
quadrant. Percussion gave tympany through- 
out. The perineum was lacerated and there was 
a cystocele and rectocele on straining. The 
uterus was completely retroverted and there was 
a bilateral laceration of the cervix. The ap- 
pendages could not be outlined on account of 
tenderness. 

On October 3, 1913, the uterus was dilated 
and curetted and the cervix and perineum re- 
paired. The abdomen was then opened and the 
appendages found normal. The uterus was 
held forward by a modified Simpson shortening 
of the round ligaments. 

The -pathologic examination showed marked 
glandular hyperplasia of the cervix with decide 
edly cystic glands with a glandular erosion. The 
endometrium showed glandular hyperplasia of 
the non-resolution type. 

The patient made a good recoverv, her ab- 
dominal wound healing by primary union. 
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There was at times considerable abdominal dis- 
tension which was thought to be due to gas. 
She was discharged from the Hospital October 
21, 1913. 

It is of interest to note that her physician 
in the letter accompanying the patient to the 
Hospital speaks of the accumulation and dis- 
charge by the vagina of large amounts of serum 
which he thought came from a tubal infection 
dating back to the time of her abortion. While 
the fluid was accumulating there was severe 
abdominal, cramping pain which ceased after 
the discharge of the fluid by way of the vagina. 

Six days after leaving the Hospital the pa- 
tient wrote that she was suffering from con- 
siderable abdominal pain and distension. 

November 1, she wrote that the distension 
suddenly went down leaving her with much 
pain across the lower abdomen. The pain lasted 
three or four days and was relieved by the dis- 
charge of about a pint of clear fluid from the 
vagina. She remarks that this is what she had 
before the operation and asks if something can- 
not be done for her relief. 

Up to this time the case had not seemed out 
of the ordinary since it was not unconmion for 
women before and after abdominal operations 
to complain of distension and transitory pains. 
The history of profuse vaginal discharges also 
is not uncommon. Investigation usually reveals 
the cause of the discharge or shows that its 
importance, amount and character have been 
overestimated by the patient. 

However, there was a distinctly different ele- 
ment in this case. The patient undoubtedly 
passed considerable quantities of watery fluid 
from the vagina or bladder, the discharge being 
preceded by abdominal distension and cramping 
pains. A sample of this fluid was sent to the 
Hospital by her physician and examined in the 
medical laboratory. It was slightly turbid with 
a high specific gravity and contained a consider- 
able amount of albumin and nucleo-albumin. 
It contained neither mucin, paramucin, sugar 
nor blood. The microscopic examination was 
negative owing to contamination by boric acid 
placed in the fluid for preservative purposes. 
The report closes with the following: 

"We have no suggestion to offer as to what 
this fluid might be. It certainly is not from 
a cyst and we are certain it is not urine because 
it contains only three grams of urea per liter 
and this could easily come from the albumin 
present in the fluid.** 

A second specimen was examined in the med- 
ical laboratory December 21, 1913, with the 
following report: 

"We wish to report the fluid that came from 
Mrs. W. It is a greyish opalescent fluid with a 
flocculent greyish white sediment. Specific grav- 
ity of the fluid is 1002, acid reaction, it requir- 
ing 4 cubic centimeters of tenth normal NaOH 



to neutralize 100 cubic centimeters of fluid. It 
coagulates upon boiling and does not reduce Feh- 
ling*s solution, does not precipitate with acetic 
acid in cold (mucin). Urea .91 grams per liter. 
The examination of the sediment shows that 
it is composed almost entirely of bacteria of 
which by far the greater number are bacilli. 
There are present a few acid fast bacilli, which, 
however, decolorize with alcohol, making it 
likely that they are smegma bacilli. 

Dr. Hewlett is of the opinion that this is 
not urine. 

The following letter from the patient dated 
December 7, 1913, is interesting: "You asked 
me to write if that fluid gathered in my ab- 
domen again. It began to gather last Tuesday 
and part of the fluid came away .Friday after- 
noon. There was about three ounces, half of 
which Dr. Peabody sent you. I began having 
pain Friday morning and by afternoon it was 
so severe I called the doctor. He gave me two 
^hypos* before I felt any relief, but as soon as 
the effect of them wore away the pain was as 
bad as ever, until Saturday a pint more of the 
fluid came. Then I felt relieved and could 
sleep. Before the first fluid came I was filled 
so high I could hardly breathe. This is the 
second time it has gathered between periods. 
It seems to require so much more hard pain 
before it will discharge than at the periods. 
There seems to be some swelling in the left 
side of the abdomen over the left hip bone and 
across the back. Trusting you may find the cause 
of the trouble, I remain etc.*' 

Surely a well written and intelligent letter 
from a woman with a condition which is giving 
rise at irregular intervals to considerable suffer- 
ing. 

During December the patient grew worse, 
the attacks becoming more frequent and the 
pain more severe. The physicians in attendance 
thought they could detect bulging in the pos- 
terior culdesac. As the patient was becoming 
more and more prostrated by the attacks and 
seemed to be failing fast, it was deemed best 
to send her back to the Hospital which she re- 
entered December 26, 1913. 

The patient was examined soon after entrance, 
at which time she was having some abdominal 
pain. The night before there had been severe 
pain in the left side and leg. The patienfs 
abdomen was greatly distended and tympanitic 
throughout. Toward night the pain had become 
very severe. There were paroxysmal attacks of 
abdominal pain closely resembling the pains of 
labor. The patient emptied the bladder every 
twenty minutes to one half hour. The urine 
was clear, contained a large amount of epithe- 
lium and a considerable number of white cellsv 
The specific gravity was 1003. During the at- 
tack she became nauseated and vomited a small 
amount of mucus. The pain became so severe 



109 



as to prevent the patient from l3ang down. 
She would walk back and forth, occasionally 
bending over with the pain. In six hours' time 
she passed thirty-eight ounces of urine. Be- 
tween seven and eight in the evening she felt 
something give way inside of her and a moderate 
amount of fluid came away from below. The 
patient was inmiediately relieved and the ab- 
dominal distension subsided. At nine o'clock 
a second small amount of fluid came away and 
one half hour later the patient was very com- 
fortable, although she had some pain in the left 
side and leg. Examination on day of entrance 
was practically negative with the exception of 
some abdominal tenderness and sensitiveness in 
the region of the appendages. The latter were 
not enlarged nor adherent. 

From December 26, 1913, to January 16, 
1914, the date of the second operation, the pa- 
tient had frequent attacks similar to those de- 
scribed above. Always the attacks would begin 
with abdominal distension and paroxysmal 
pains. Then would come the feeling as of 
something breaking or giving away. This would 
be followed by a discharge of fluid from below, 
whether from the vagina or urethra the patient 
was unable to say. Then would follow sub- 
sidence of the abdominal distension and relief 
of the paroxysmal pains. 

December 30, 1913, at the beginning of one 
of these attacks in order to determine definitely 
whether the fluid came from the vagina or 
urethra, the vagina was packed with dry color- 
less gauze and a solution of methylene blue 
injected into the bladder. When the '"break** 
came the night dress was found to be wet with 
a clear fluid and urine immediately afterward 
was colored with the methylene blue. The gauze 
removed from the vagina was without color, 
though soaked by a clear fluid. This fluid 
was sufficient in amount to wet the glove, but 
not enough for examination. 

During another attack the cervix was exam- 
ined through a speculum and fluid was seen 
coming from the external os. 

In order to eliminate still further the urinary 
tract as the cause of her attacks the patient 
was referred to the Genito-Urinary and X-Bay 
departments. A skiagraph taken after cathe- 
terization of the ureters and injection of the 
urinary tract with collargol showed the pelvis 
of the kidneys and the ureters perfectly normal. 

January 16, the uterus was again dilated 
and curetted, very little tissue coming away. 
Although bimanual examination showed no ab- 
normality of the appendages it was deemed best 
to explore the pelvis a second time. This was 
done through an anterior colpotomy incision. 
Thorough palpation of both tubes and ovaries 
showed them to be perfectly normal. 

The pathologist reported that aside from 
slight interstitial changes of recent regeneration 



the endometrium was practically negative and 
that there was nothing to explain the origin of 
the fluid. 

WTien the patient came out of the anesthetic 
she was told that the cause of her trouble had 
been discovered and that she would not have 
any further discharges of fluid. From the date 
of the operation to her discharge from the Hos- 
pital twelve days later there were no further at- 
tacks. 

I have heard from the patient and her phy- 
sician within the past week. The patient has 
been absolutely free from the attacks of hy- 
drorrhea since her discharge from the Hospital 
three months ago. 

It seems to me as if we were justified in mak- 
ing a diagnosis of hydrorrhea of hysterical ori- 
gin by the method of exclusion. 

It was proved by examination that the fluid 
came from the cervix and not from the urinary 
tract. The pelvis, as shown by two explorations, 
was free from cysts or fluid collections in or 
about the tubes. The history of the case sub- 
sequent to the second operation also bears out 
the diagnosis, since through suggestion the at- 
tacks ceased. 

Hydrorrhea is occasionally observed in the 
pregnant woman and is due to the hyperplasia 
of the glandular structures of the decidua. 
There is a profuse secretion of clear fluid which 
is continuously discharged or may be retained 
within the uterus and suddenly discharged in 
large quantities. Hydrorrhea in the non-puer- 
peral woman is certainly a rare and obscure con- 
dition. The microscopic picture of the endome- 
trium in the present case while showing gland- 
ular hyperplasia seemed to throw very little 
light on the source of the fluid which undoubted- 
ly came from the uterus. 

In the Surgeon GeneraFa Catalogue there 
are five references to the condition, to three of 
which I have had access in the university library. 
J. Oliver in the British Medical Journal, 1884, 
says that patients suffering from non-gravid 
hydrorrhea are usually of a nervous tempera- 
ment. The quantity of the fluid varies, as 
much as six ounces being discharged at one 
gush with repetition at intervals of four to 
six hours. The circumstances attending the 
watery discharge are variable. In some cases 
there is pain in the hypogastric region frequent- 
ly followed by a bearing down pain. The dis- 
charge may come from the Fallopian tubes, al- 
though more likely to arise from the uterus. 
The changes in this organ may be compared 
with those occurring in the kidneys during the 
secretion of the so-called hysterical urine. The 
condition is most probably dependent upon some 
derangement of innervation either of the vaso- 
motor system or directly through the nerves 
which preside over secretion. Oliver is inclined 
to the latter hypothesis. 
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H. J. Garrigues reports a case of non- 
gravid hydrorrhea in the Medical Record, 1886 
The patient was twenty-nine years old and the 
mother of two children. She was exceedingly 
nervous and suffered from nausea. The first at- 
tack of hydrorrhea in March, 1883, lasted three 
days. The second began in April and lasted 
six months and then ceased for three months. 
Subsequently it appeared only after menstrua- 
tion which occurred every three weeks and last- 
ed three days. For two months the patient 
did not menstruate but in its place was a watery 
discharge which lasted three days, the patient 
soaking as many as forty napkins a day. During 
the attacks the uterus was enlarged and tender. 
The tubes were not enlarged and there was no 
pelvic tumor. The elements found in the fluid 
were purely uterine in character. The condi- 
tion was evidently due to endometritis and the 
patient was cured by treating this condition. 

W. J. Mackie also reports a case of non- 
gravid hydrorrhea in the British Medical Jour- 
nal, 1884. The attack followed an abortion as- 
sociated with persistent hemorrhage for which 
ergot was administered. The hemorrhage ceas- 
ed and was succeeded by the discharge of a 
colorless fluid. Later there were occasional 
gushes of clear fluid associated with nervous 
phenomena. There were also attacks of severe 
gastralgia followed by collapse. The pain was 
relieved by an escape of fluid from the vagina 
when the patient was placed in a hot bath. 
There were symptoms of angina pectoris ac- 
companied by general abdominal distension. 
These symptoms were most frequently relieved 
by a gush of fluid from the vagina. The ex- 
citing causes of her attacks were over-exertion, 
cold, mental worry, sudden shock, anger, fa- 
tigue, et cetera. The attacks continued for 
some years becoming less frequent as she be- 
came stronger. There was no enlargement of 
the uterus at the time of the abdominal disten- 
sion and the hydrorrhea was never accompanied 
by expulsive pains. There was an apparent 
vicarious relationship between the hydrorrhea 
and the secretion of hysterical urine. After 
the patienfs health improved the abdominal 
enlargement subsided gradually. The author 
thinks the chief etiologic factor in the case was 
the marked neurotic condition of the patient. 

In the present case we have a patient who 
becomes subject to attacks of abdominal disten- 
sion and cramping pains relieved by the escape 
of considerable quantities of fluid from the 
vagina. The attacks ceased after the uterus 
was dilated and curetted. However, they be- 
gan again after her return home before the 
endometrium had had a chance to regenerate. 
The attacks ceased again after the second curet- 
tage and determination by exploration a second 
time that the pelvis was normal. 

The abdominal pains undoubtedly were real 



and were due to the accumulation of fluid with- 
in the uterus, since they were relieved by the 
discharge of fluid by the vagina. The cessation 
of the attacks through suggestion would lead 
one to think that the attacks probably were due 
to a neurosis. This seems more probable when 
we consider that thousands of women have been 
shovm to have similar microscopic changes in 
the endometrium yet have not had similar at- 
tacks. 

CASE 2. A CASE OF ABDOMINAL CESAREAN SEC- 
TION FOR GENERALLY CONTRACTED 
PELVIS IN A CHILD OF TWELVE. 

I report this case since it is rather unusual 
for abdominal Cesarean section to be performed 
upon so young a patient. She had menstruated 
but once and this just before conception occur- 
red. 

The patient was undeveloped and small for 
her age, her weight being 91 pounds and her 
height 4 feet 9 inches. The pelvic measure- 
ments were all below normal, the external con- 
jugate being 15.5 centimeters and the conju- 
gate vera between 8 and 9 centimeters. 

As far as could be judged the child was of 
average size and the question naturally arose 
whether to give the child mother a test of labor 
or to perform an elective Cesarean section. The 
latter operation was decided upon on account 
of the extreme youth of the mother who would 
be saved the possible shock resulting from a 
protracted labor. From the standpoint of the 
child Cesarean section was the operation of 
choice. 

The operation was performed March 31, 
1914, ether being administered after the ab- 
domen was prepared. At the request of my 
assistant, Dr. Seeley, who has been studying the 
action of pituitrin in the Maternity ward a 
hypodermatic injection of this drug was admin- 
istered to the patient about three minutes before 
the abdominal wall was incised. The uterus 
was markedly contracted even before it was 
opened and the child extracted. The latter 
was cyanotic when removed from the uterus and 
quite asphyxiated. It was finally resuscitated 
after ten or fifteen minutes of artificial respira- 
tion. So firmly was the uterus contracted that 
the posterior wall and placental site were turn- 
ed outward through the uterine incision during 
the liberation and removal of the placenta. 
There was less bleeding than usual from the 
uterine wall. 

The child was a healthy male, weighing about 
six pounds at birth. The patient had an un- 
interrupted convalescence and was discharged 
from the Maternity April 21, 1914. 

I can not but feel that the wisest course was 
pursued with this patient. Of course it is pos- 
sible that she might have had a fairly easy labor 
and given birth to her six pound child without 
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temporary or permanent injury to either. But 
this is looking backwards not forwards. Only 
approximately can the size of the fetus in utero 
be determined and while a child weighing six 
pounds is below the average birth weight, it 
was a large child for thia particular pelvis and 
I doubt if it could have been delivered alive. 
Even had this been possible the chances of in- 
jury to the child mother would have been con- 
siderable. Far better was it for this much 
abused patient with her undeveloped pelvis to 
be spared the uncertainties and agonies of labor 
by submitting to abdominal Cesarean section. 

From my experience with pituitrin in this 
case I would never use it again in connection 
with Cesarean section prior to the removal of 
the placenta. 

I can see why so many unfavorable reports have 
been made as to the action of pituitrin. Prior 
to the completion of the first stage, through its 
powerful action on the uterus the fetal circula- 
tion is interfered with and the fetus may perish 
in utero before the beginning of the second 
stage. After the dilatation of the os the same 
may be true if the drug be administered except 
just before the birth of the child. 

Since Dr. Seeley proposes to lay before the 
Society the results of his experience with pitui- 
trin, I will not now discuss the subject further 
except to emphasize what has been shovm by the 
case reported, that the administration of pitui- 
trin may be very dangerous to the child. 

CASE 3. A CASE OF ABDOMINAL CESAREAN SEC- 
TION AT THE SEVENTH MONTH FOR 
THREATENED ECLAMPSIA. 

Although the indications for abdominal Ce- 
sarean section upon good scientific reasons are 
being extended rapidly, the operation is not 
often resorted to for threatened eclampsia. For 
that reason each case should be reported and 
the indication for the operation fully set forth. 

February 4, 1914, I was called by Dr. Cowie 
to see in consultation Mrs. W., aged twenty- 
eight, advanced six months in her first preg- 
nancy. During the early months of gestation 
her urine had been examined regularly and as 
late as December 30 had been found perfect- 
ly normal. January 31, a small amount of al- 
bumin was present but no casts. Inquiry brought 
out the fact that the patient for several days 
previous had had a food intoxication. At the 
time of this examination there was some edema 
of the ankles and upper eyelids. Examination 
of the urine February 3, showed 5.7 grams 
of albumin to the liter with numerous hyalin 
and granular casts in spite of the fact that the 
patient* s diet had been restricted. 

Examination at the time of the consultation 
showed a woman of good build with only slight 
indications of the intoxication of pregnancy. 
The patient had no headache, nor dimness of 



vision. Her color was good and there was only 
slight edema of the ankles. The uterus was at 
the level of the umbilicus and apparently the 
gestation was normal. The patient laughed at 
the idea of her being sick and complained bitter- 
ly of her restricted diet. At the time of thib 
examination it was learned that the patient had 
been severely ill with scarlet fever at the age 
of fourteen. Both she and her mother thought 
that the kidneys had not been affected by the 
disease. 

Although the patient was kept in bed and on 
a milk diet, the bowels kept open and the proper 
diuretics administered, the condition of the pa- 
tient as shown by her urine and edema steadily 
grew worse. The amount of albumin increased 
until the precipitate was solid by the heat and 
nitric acid tests. The casts increased in variety 
and number. The patient became markedly ede- 
matous and there were evidences of quite a large 
amount of ascites. The blood pressure rose dur- 
ing the month from 150 to 180. 

Since the patient's condition was steadily 
growing worse in spite of all treatment, evacua- 
tion of the uterus had to be considered, if 
eclampsia was to be avoided. While the patient 
naturally was very desirous of saving her child, 
the family insisted that her life had been placed 
in sufficient jeopardy and that the pregnancy 
be terminated in such a manner as to give her 
the best chances. 

It seemed to me that even at the seventh 
month the fetus must be considered in deciding 
upon the nature of the operation to be per- 
formed. While the chances were in favor of 
the mother's condition acting unfavorably upon 
the fetus to such an extent as to make it 
problematic whether such a seven months fetus 
would survive, there was no way of definitely 
determining the strength or vitality of the fetus. 
That it was alive and not in extremis was shown 
by the regularity and strength of the fetal heart 
beat. Hence it seemed only fair to choose an 
operation which, while not lessening the moth- 
er's chances, would inflict the minimum trauma 
and shock upon the fetus. 

Abdominal Cesarean section met both indica- 
tions. It could be quickly performed, neces- 
sitating a short anesthesia which would be good 
for both mother and child. There was no other 
operation so advantageous as far as the child 
was concerned and no other more advantageous 
for the mother. 

The operation was performed at my private 
hospital March 4, 1914. In order to save time 
everything was made ready for the abdominal 
incision before the anesthetic was administered. 
The abdominal incision was made below the 
umbilicus on account of the small size of the 
uterus. The abdominal wall was very edem- 
atous and there was a large amount of ascitic 
fluid in the abdominal cavity. This was evacuat- 
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ed, the uterus incised and the child extracted. 
It was small and puny but reacted after emer- 
sion in hot water. Every effort was made to 
save its life but to no purpose since death oc- 
cured suddenly on the third day. 

The mother had an uninterrupted con- 
valescence. The urine gradually cleared up un- 
til it was free from albumin and casts and the 
patient was discharged from the hospital three 
weeks after the operation. 

A question of some importance has been put 
to me by this patient. Would a second preg- 
nancy mean a recurrence of the trouble which 
caused the loss of the baby and seriously men- 
aced her own life? I have replied that in all 
probability it will depend upon the cause of 
the intoxication. If it were due to the kidney 
of pregnancy, it does not mean necessarily that 
she will be threatened with eclampsia in a sec- 
ond pregnancy. If, on the other hand, the renal 
condition was due to the attack of scarlet fever 
in all probability the kidneys will be affected by 
a subsequent pregnancy. Possibly delicate tests 
of the urine may settle the diagnosis since the 
kidney of pregnancy completely recovers while 
this is not necessarily true of the kidney dam- 
aged by the scarlet fever poison. 

DISCUSSION. 

Dr. Ward F. Seeley: In the first case the liter- 
ature is so very incomplete that there is not much 
to add. In the second case the extreme youth of 
the patient is one of the interesting features. Haller 
reports a patient who menstruated regularly from 
the age of three years and was delivered of a full 
term child at the age of nine years. The adminis- 
tration of pituitrin in Cesarean section before the 
delivery of the child in our opinion is distinctly 
contraindicated. Its administration, even in normal 
cases, is frequently associated with asphyxia neona- 
torum which is probably due to marked constriction 
of the placental site with a consequent hypercarbon- 
ization of the fetal blood. 



TWO CASES OF PARAPLEGIA OPERA- 
TION FOLLOWED BY IM- 
PROVEMENT. 

Carl D. Camp, M.D. 

(From the Clinic of Nerroas Diseases. Unlrerslty Hospital, 

Ann Arbor, Michigan). 

Case 1. A woman, age 57 years, was first ad- 
mitted to the University Hospital, May 5, 1913, 
complaining of pain of a neuralgic character in 
the left arm and some disability in the use of 
the left arm and hand. The family and pre- 
vious medical history of the patient contained 
nothing of importance. The pain began about 
five months before her admission to the Hos- 
pital. Examination at that time showed a 
marked atrophy of the small muscles of the left 
hand and some atrophy of the forearm. The 
patient could only partially flex the fingers but 
other movements could be performed, though 
they were weak, especially flexion at the elbow. 



There was no weakness nor atrophy in the right 
arm or in the legs. Tendon reflexes in the up- 
per and lower extremities were normal and 
there were no sensory changes. The plantar 
reflexes were normal. The right pupil was 
larger than the left but both reacted promptly 
to light and in acconmiodation. The left pupil 
did not dilate to sensory stimulation of the 
neck and under homatropine the right pupil 
dilated much more feebly than the left. The 
fundi showed beginning arteriosclerotic changes. 
The physical examination was negative and 
there was no deformity of the spine. Examina- 
tion of the blood and urine was negative. The 
blood pressure was 160 millimeters Hg. and 
the Wassermann reaction on the blood was 
negative. An X-Ray examination of the cer- 
vical region showed nothing abnormal. There 
was no cervical rib. 

The condition at first suggested was 
the lower arm type of brachial plexus palsy 
but there was no apparent etiology for this, 
no history of injury, no cervical rib and the 
pupillary signs which indicated the involvement 
of the sympathetic fibers showed that the lesion 
must involve the nerve roots before the rami 
communicantes were given off, i. e. in the 
spinal canal. An intraspinal lesion was there- 
fore diagnosed but the patient refused operation 
and left the Hospital May 19, 1913. 

The patient returned to the Hospital July 4, 
1913. The disabilitv in the left arm had in- 
creased slightly and the atrophy was more pro- 
nounced; there was also slight atrophy in the 
right thenar eminence. The pains were severe 
and there was difficulty in walking. The pupils 
were the same as before. The knee jerks were 
exaggerated on both sides. There was an ankle 
clonus on the left side. Plantar irritation caus- 
ed extension of the small toes but no movement 
of the great toes. The urine examination show- 
ed albumin and casts and the blood pressure waa 
180. There was edema of the feet and anklea 
and some dyspnea. The patient remained in 
the Hospital until September receiving treat- 
ment chiefiy for the nephritis. The difficulty 
in walking gradually increased. It was con- 
sidered very probable that there was something, 
probably a tumor, which was irritating the spin- 
al nerve roots and gradually compressing the 
spinal cord. An operation was again advised 
but on account of the nephritis the prognosis 
was regarded as a little doubtful and the patient 
left the Hospital to try osteopathy. 

She returned, December 11, 1913, for an 
operation. She was then totally paralyzed in 
both lower extremities and was unable to sit 
up. She had been in this condition for about 
two weeks. She had retention of urine, cystitis 
and probably pyelonephritis. There was no 
atrophy nor deformity of the legs. The knee 
jerks were exaggerated on both sides about 
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equally. There was ankle clonus an^d a positive 
Babinski reflex on both sides. The "de- 
fense reflex^* was present in both legs. Pain 
sense was diminished in the legs, while tactile 
sensibility was relatively preserved. The con- 
ditions in the upper extremities were about the 
same as on her previous admission. The blood 
examination was negative. The urine showed 
albumin and casts and the systolic blood pres- 
sure was 205-210 millimeters Hg. 

An exploratory laminectomy was done by 
Dr. C. B. G. de Nancr^de, December 22, 1913. 
The spinous processes and lamina of the seventh 
cervical and first and second dorsal vertebrae 
were removed. The dura bulged greatly and 
showed no pulsation. The incision in the dura 
gave a gush of cerebrospinal fluid, apparently 
under considerable pressure. The spinal cord 
seemed small but otherwise normal. The in- 
cision in the dura was about one and a half 
inches long and at about the level of the first 
dorsal vertebra. 

On December 23, her temperature was 100°. 
She said she felt well and had no pain. The 
examination gave the same findings as before 
operation, except that the Babinski reflex was 
less definite. On the 24th she had no pain. 
The knee jerks were less exaggerated and plan- 
tar irritation caused flexion of the toes. 
January 30, 1914 she was up in a wheel chair. 
She complained of pain at the site of the oper- 
ation wound and down the arms especially if 
she sat up too long. Her legs were not strong 
enough to bear her weight but she could move 
them at all joints and they were gradually get- 
ting stronger. The knee jerks were very prompt 
and there was an ankle clonus on both sides. 
Sensation to touch and pinpoint seemed to be 
normal in the legs. The upper extremities were 
about the same as before the operation. There 
was no difficulty with micturition. She said that 
slight voluntary movement was first noticed in 
the toes about three days after the operation. 

April 15, 1914, the patient said that she felt 
well except for some aching in the arms. An 
examination showed that the pupils were rather 
small but they reacted to daylight and also in 
accommodation. The extraocular movements 
were normal. There was apparently no reaction 
of the pupil on either side from stimulation of 
the neck. There was no enlargement of the 
thyroid, nor of the postcervical glands. There 
was a marked atrophy of the small muscles of 
the left hand, also considerable atrophy of the 
left forearm but no marked atrophy of the up- 
per arm. There was slight atrophy of the 
small muscles of the right hand. She had a 
slight tremor in the finger to nose test, probably 
on account of the weakness. The grip of the 
right hand was fair, of the left hand nil. She 
could extend the fingers of the right hand but 
could not extend the two middle fingers of the 



left hand. She could flex and extend the left 
wrist but could not approximate the thumb to 
the fiingers of the left hand. She had no trou- 
ble in putting both arms above her head. Flex- 
ion of the left arm was strong but extension was 
very weak. Extension of the right arm was also 
weaker than flexion. The biceps and triceps 
reflexes were present and prompt on both sides 
and about equal. She could move the lower 
extremities at all joints but the movements were 
weak. The weakness was about the same in all 
of them; no paralysis in any special groups; 
no localized atrophy. She was able to stand 
and could walk with assistance. The knee 
jerks we.e very prompt on both sides, perhaps 
slightly more so on the right than on the left. 
There was an ankle clonus on the right side, 
also on the left side. The Achilles reflexes were 
exaggerated. She said she felt pinpoint very 
sharply in both feet. 

Case 2. An iron moulder, age 49 years, was 
admitted to the Hospital, December 30, 1913, 
complaining of girdle sensation, paraplegia, re- 
tention of urine and cystitis. His family and 
previous medical history contained nothing of 
importance. His first symptom was noticed 
about January, 1913, as a hot sensation between 
the first and second toes of the left foot. He 
later noticed various paresthesias in the left leg 
and about two weeks after the paresthesia ap- 
peared the right leg became weak, and about 
two months after that the left leg was also af- 
fected and he became unable to continue work. 
In August, 1913, he was examined by Dr. Saf- 
ford, of Detroit, who noted that sensation in the 
legs was not disturbed but that his gait was 
spastic and he could only walk a few steps. At 
this time he began having difficulty in empty- 
ing his bladder. On his admission to the Hos- 
pital he had complete paraplegia with exag- 
gerated reflexes and a positive Babinski reflex. 
There was a girdle sensation about the abdomen 
just above the umbilicus. He had complete 
retention of urine, also some cystitis. Sensation 
to pain and touch was lost in both legs and up 
to about the level of the umbilicus. There was 
no deformity of the spine and nothing abnormal 
in the head or upper extremities. The physical 
examination was negative. The blood count 
was normal. The urine showed albumin and 
leucocytes but no casts. The Wassermann re- 
action on the blood and spinal fluid was negative. 
The spinal fluid was very slightly yellow. There 
were seven lymphocytes per cubic centimeter. 
Pandy^s reaction was very positive. Nonne 
Apelt, phase 1, was very positive; and the total 
amount of albumin was much increased. He 
was re-examined from day to day and no change 
noted except that the level of lost sensation 
seemed to be rising slightly and was near the 
tip of the xiphoid cartilage on January 14, 
1914. 
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It was deemed advisable to do an exploratory 
operation to see if any pressure on the spinal 
cord was present and on January 16, Dr. C. B. 
6. de Nancr^de removed the spinous processes 
and laminae of the sixth, seventh and eighth 
dorsal vertebrae. There was no extradural 
tumor. The dura was opened and the spinal 
fluid appeared to be under considerable pres- 
sure. There was some thickening of the dura 
and the arachnoid appeared milky. The spinal 
cord seemed very small, not over three millime- 
ters in diameter. There was no visible pulsation 
either before or after opening the dura. He 
was transferred back to the Neurological clinic, 
February 2, 1914, and said he was feeling well. 
He had no difficultv in urination and no reten- 
tion. He had normal sensation in passing urine. 
He could move the left leg at all joints. He 
could move the right ankle and the toes of the 
right foot but not the right knee. The knee 
jerks and Achilles jerks were very prompt but 
there was no ankle clonus and plantar irritation 
caused flexion of the toes on both sides. Sensa- 
tion was not accurately tested but he claimed to 
be able to feel touch and pinpoint plainer in 
the legs than before the operation. 

April 12, he was feeling well and had no 
disturbance in urination, no incontinence nor 
retention of urine or feces. He had a slight 
girdle sensation, at times accompanied by jerk- 
ing in the legs. He said that he could stand 
by his bed but could not walk. He stated that 
the retention had disappeared four days after 
his operation and that he began moving his toes 
about one month after the operation. His legs 
were extremely spastic; any attempt at move- 
ment increased the spasticity so that move- 
ments were practically impossible. He could 
stand if he steadied himself with his hands. 
There was no atrophy nor deformity of the 
legs and the electrical reactions were normal. 
The knee jerks and Achilles jerks were exag- 
gerated and there was spontaneous ankle and 
patellar clonus. The plantar reflex was pres- 
ent. The cremasteric reflexes were present. The 
abdominal reflexes were absent. There was some 
tremor of the hands on extension but otherwise 
the upper extremities were normal. 

A lumbar puncture was done April 13, 1914. 
The pressure was low and after about eight 
cubic centimeters were withdrawn the flow ceas- 
ed. The fluid was clear, light yellow color and 
on standing a few minutes became jellylike. 
Microscopic examination showed about six red 
blood cells and two lymphocytes in the fluid 
per cubic millimeter. Globulin and albumin 
were much increased. Adding 2 cubic centi- 
meters to 1 cubic centimeter of Fehling's solu- 
tion gave no precipitate but a strong purple 
color. 

Derrien, Mestrezal and Eoger (Revue Neu- 



rologique, 1907, No. 17) report a case similar 
to this one and were able to find twelve in the 
literature at that time. They suggested the 
name "Hemorrhagic Encysted Spinal Menin- 
gitis.*^ The pathogenesis of the condition is 
undetermined but antisyphilitic treatment ha« 
not been beneficial and the injection of elec- 
tromercurol or collargol has proved harmful — 
the medicament remaining at the point of in- 
jection. Repeated daily lumbar punctures have 
benefited two cases. 

A somewhat similar condition of the spinal 
fluid may be found in spinal cord tumor es- 
pecially in cases of diffuse sarcomatosis of the 
pia. 

In both of these cases there can be little doubt 
that the condition actually causing the symp- 
toms is a myelitis and from the history obtained 
of the gradual onset of the progressive character 
of the symptoms, it seemed likely that some- 
thing was gradually compressing the spinal 
cord. No compression by bone or tumor was 
found at operation and it is quite possible that 
in both cases the compression was due to a 
local accumulation of fluid — in the first case a 
localized serous meningitis and, in the second, 
a hemorrhagic meningitis. In both cases, but 
especially in the first case, the relief of pres- 
sure by a laminectomy and opening the dura 
gave relief of some of the symptoms. 

DISCUSSION. 

Dr. Theophil Klingmann: Dr. Camp has cov- 
ered the subject so thoroughly that there is very 
little to add. I may say, however, that the cases 
reported show very clearly that they are like many 
others that we see in which operative interference 
came too late. However, operation brings improve- 
ment; and possibly cure if it be done early enough. 
The disability is due to changes in the spinal cord^ 
the result of pressure. 



(1) A CASE OP CHANCRE OF THE LIP 
WITH EARLY INVOLVEMENT OF 

NERVOUS SYMPTOMS FROM 

SYPHILIS OF A FUL- 

MINATING TYPE. 

(2) A CASE OF DERMATOSIS IN A PA- 
TIENT EXHIBITING MEDICAL, 

NEUROLOGIC AND PSY- 
CHIATRIC FINDINGS. 
Udo J. Wile, M.D. 

(Prom the Clinic of Dennitology and Sypbllologj. Unlreralty 
Ho«pltal, Ann Arbor, Mlchifin). 

CASE 1. 

I have taken the liberty of demonstrating 
two cases tonight rather than one. The first 
case is shown on account of the unusual localize* 
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tion of the primary sore and on account of the 
fulminating character of the symptom complex 
which it illustrates. This man is 21 years old 
and enters the Hospital for a sore on the lower 
lip. If you inspect this sore you will note that 
he has a crusted lesion on the lower lip and at 
the same time a large tumor mass on the left 
angle of the jaw. The history of the case is 
that he contracted this sore four weeks ago. 
Within a very short time it took on the charac- 
teristics of induration and very soon it reached 
its present size. Now the usual period of in- 
cubation of the primary sore from the time of 
infection until the time it has reached its full 
development is about four weeks, and from 
this time until the secondary manifestations are 
shown or the secondary period takes place, 
varies from four to seven weeks. In this in- 
dividual, however, there is present together with 
the primary sore and the adenopathy, a roseola 
and a papular rash over the body. There is a 
belief among medical practitioners that extra- 
genital lues takes a much more serious course 
than does lues in which the primary sore is 
contracted on the genitalia. A priori, there 
would seem to be no reason for this. The rea- 
son is an apparent one. The extragenital sores 
are less frequently properly diagnosed and for 
this reason are less frequently treated from the 
outset, and the time lost in the early treatment 
influences the frequence of the late sequelae. 

In addition to the secondary manifestations 
which are present in the primary period, this 
man has a distinct involvement of the nervous 
system. The lumbar puncture shows a marked 
lymphocytosis, positive Wassermann and in- 
crease in globulin and albumin content. 

The etiology of a sore of this kind is usually 
osculation. It must be remembered, however, 
that extragenital sores of the lip may occur from 
mediate as well as immediate contact. A sore 
of this nature could easily occur from an in- 
fected drinking cup, from table ware, pipes and 
cigarette holders, as well as from genito-buccal 
contact. The apparent reason, I think, for the 
fulminating character of the disease in this 
case can be explained on anatomic grounds. 
There is much less resistance in the subcuticular 
structure of the mucous membrane than there 
is in the subcuticular structure of the skin. The 
glands are much more quickly involved and 
would seem more susceptible to the organism 
when the mucous membranes are involved in 
the primary focus, than when the primary focus 
is in the skin. It is interesting to note, 
in connection with the early involvement in this 
case that Dr. Stokes and I have found that 
30 per cent, of all cases in the secondary 
period have, either with or without manifesta- 
tions, central nervous involvement. This 
fact gave rise to the statement of Wassermann 



himself that the fate of every luetic patient was 
determined in the first year. Comparing 30 
per cent, of all early nervous involvement with 
late nervous sequelae, we must conclude that 
the majority of these cases in which the nervous 
system is attacked early, undergoes a spon- 
taneous resolution or resolution under treat- 
ment. And we may not perhaps be wrong in 
assuming that these cases in which the spir- 
ochaete remain, either because of some par- 
ticular virulence of the organism, or because 
of insufficient treatment, or lastly — ^a point 
which is extremely difficult to determine — ^be- 
cause of the relative susceptibility of the ner- 
vous capital of the individual, that these cases 
develop the late sequelae of lues. The question 
comes up in a case of this kind, is anything to 
be gained by destroying the site of the primary 
sore? I should say at once that nothing is 
gained at all by excision or cauterization of 
the primary focus where it is seen in a fulminat- 
ing case of this kind. This is one of perhaps 
one hundred foci and to destroy it with any 
hope of amelioration would mean destroying 
all other foci. This patient has had arseno- 
benzol and it is hoped that he may make a 
speedy recovery without further nervous involve- 
ment under further treatment. 

Case 2. The second case is one of more than 
usual interest on account of the fact that it led to 
a disagreement in the staff. Now we are parti- 
cularly interested, in view of the dermatologic 
findings, in his neurologic condition. It has 
long been known that pruritic conditions react 
reflexly upon the nervous system. Patients with 
scabies, for example, in which the condition is 
not recognized, who suffer intensely from pruri- 
tus, are rendered extremelv nervous and ir* 
ritable, and prolonged neurasthenia can result 
from chronic pruritic conditions. It is also- 
noted in cases in which there is functional ner- 
vous derangement, that dermatoses give rise to 
much more serious consequences than in pa- 
tients who are normal. The French have de- 
scribed a distinct dermatosis to which they have 
given the name "neurodermitis*' — a condition 
simulating lichen planus. I was inclined to re- 
gard this case as one in which, in a patient who 
was neurotic and who had a distinct neurologic 
condition, perhaps chorea developed from a per- 
fectly banal dermatologic condition, lichenifica- 
tion. Dr. Holmes felt that this case was one 
of lichen ruber planus on account of the pseuda 
lichenification. The only way to determine this 
was to do a biopsy. 

DISCUSSION. 

Dr. John H. Stokes: One point of interest in 
connection with the case of primary lesion of the 
lip occurs to me. It is possible to make a laboratory 
demonstration of the identity of this lesion provided 
the examiner can use a dark-field miscroscope, sim- 
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ply by aspirating one of the glands in the satellite 
adenopathy in the neck, and examining the 
serum for the organism. I succeeded in this 
case in demonstrating large numbers of pallidae 
without diflkulty. The procedure can be readily 
carried out with the ordinary hypodermic syringe 
and a fairly stout needle. The gland should be 
firmly fixed between the thumb and finger. When 
the needle pierces the capsule, the gland will of 
course move with the needle, which should then be 
twisted about until enough trauma results to make 
aspiration of some of the contents possible. The 
procedure is not painful. By aspirating the gland 
one avoids of course the necessity for making a dif- 
ferential diagnosis between pallidae and mouth 
spirochaeta which would be necessary in taking 
serum from the surface of the lesion. As a diag- 
nostic resort, such a demonstration should be un- 
necessary to a keen observer, but its employment 
adds a gratifying sense of completeness to the ex- 
aminer's study of the case. 

The second case is one whose unusual interest is 
attested by the fact that Dr. Holmes estimated not 
less than ten different diagnosis to have been ad- 
vanced to cover different phases of the patient's 
condition. From the dermatologic standpoint the 
boy's progress has been very satisfactory. Under 
bathing, bland local medication of an antipruritic 
character and the use of Fowler's solution in as- 
cending doses the eruption is rapidly clearing up, 
even the more prominent papules on the thighs 
showing signs of involution. The boy perspires pro- 
fusely at times and after each exacerbation of this 
trouble presents large numbers of miliary vesicles, 
especially over the back. The general mental con- 
dition seems improved under isolation and the boy 
is certainly very open to suggestion. The pulse has 
remained high, the heart sounds normal. In view of 
the difference of opinion on the diagnosis, of the skin 
condition, biopsy was taken from three groups of 
lesions presenting all the typical characters of the 
eruption, including the vesicles, and this material 
is demonstrated before you tonight. The pathologic 
picture is certainly not that of acute lichen planus. 
The round-cell infiltration of the papillary body, the 
acanthosis with marked proliferation of the inter- 
papillary processes of the epidermis and root-like 
extensions downward into the corium are all lack- 
ing here. Instead there is marked atrophy of the 
Malpighian layer of the epidermis, and a fibroblastic 
infiltration of the papillary body, an increase in 
connective tissue such as is found in lichen simplex 
chronicus or neurodermitis. The section is through 
one of the typical lichenoid papules. The vesicle 
shown in the other section is of course scarcely 
diagnostic of the condition. It is very superficial 
and although the connection with the sweat gland 
•duct beneath is not directly demonstrable, its pres- 
■ence at least lends color to the belief that this may 
be a sudamical or sweat vesicle, a view which I think 
Dr. Wile would not discountenance. The pathologic 
material, then, would identify this dermatosis as 
lichen simplex chronicus or neurodermitis and not 
as lichen planus. 

Dr. John T. Holmes: Clinically the second case 
seemed to me to be very much like lichen planus 
for the following reasons: The eruption was of 
long standing and there was excessive pigmentation. 
It was exceedingly pruritic and on the thighs there 
were certainly small, angular, flat-topped papules. 
Before coming to the Hospital the case was diag- 
nosed as lues and accordingly had been treated with 
mercury. Both mercury and arsenic are of value 
in causing lichen planus to involute and the vesi- 
cular elements found on the trunk might have been 
due entirely to this treatment. Of course there are 



quite a number of dermatoses that tend to clear up 
under treatment with arsenic, just as this case has. 
Finally the only way of settling the diagnosis is by 
the pathologic demonstration of sections of the 
papules, which may be seen under the microscope. 
Dr. C. D. Camp: I saw this case only as a refer- 
red case and made no prolonged study of it. I think 
that probably most of the Society have observed 
while he has been in the room the typical choreiform 
movements of the patient. They are asymmetrical, 
irregular movements and might possibly be hyster- 
ical, but in my judgment they are too slow for 
hysterical movements. The latter are quick move- 
ments. One has to be guarded in this case because 
it is quite true that in some instances one finds 
chronic infections of one kind and another, or chron- 
ic intoxications giving rise to choreiform movements 
which are practically indistinguishable from Syden- 
ham's chorea. The patient is congenitally a deviate, 
and, therefore. Dr. Wile's suggestion that the ner- 
vous manifestations may be simply a result of the 
skin irritation acting upon a congenitally predisposed 
individual is quite possible. Changes in the reflexes 
are common in Sydenham's chorea and maniacal 
attacks are not uncommon. They are generally 
spoken of as cases of chorea insaniens. I am in- 
clined to believe that we are dealing with a caae 
of Sydenham's chorea. 

Dr. Harry Schmidt: This patient was referred to 
Medicine for examination. I could not obtain a 
history from him as he was apparently very dull and 
refused to answer questions. At the time I saw 
him he had no muscular twitching and there was 
a fine tremor of the hands and fingers. There was 
no exophthalmos but a very definite Von GraeflFc. 
His pulse rate had been running between 120 and 
136, his skin was warm and moist. He had no 
temperature. There was a brown pigmentation over 
the trunk, back and arms. The case was diagnosed 
as exophthalmic goitre, in spite of the fact that he 
had no exophthalmos, and no definite goitre. Dr. 
Hewlett saw the case later and concurred in the 
diagnosis of Sydenham's chorea. The most con- 
vincing symptom against Grave's disease is his 
apathy and dullness. 



(1) A CASE OF BILATERAL SPECIFIC 
DISEASE OF THE LABYRINTH WITH 

LEFT FACIAL PARALYSIS OF 
THE PERIPHERAL TYPE. 

(2) A CASE OP OTITIC THROMBOSIS OF 

THE SIGMOID SINUS. WITH- 
OUT SYMPTOMS. 

R. Bishop Canfield, M.D. 

Professor of Otolaryngology. Unlrerslty of Mlcfalfan. 
(From the Clinic of Otolarynfology. UnlTersity Hospital. 

Ann Arbor. Michigan). 

Case 1. I wish to present this case of spec- 
ific disease of the labyrinth, which has very 
kindly been referred to me by Dr. Wile for in- 
vestigation of the ear condition. The salient 
points in the history are as follows: The pa- 
tient is a man twenty-four years old. The ini- 
tial lesion occurred seven months ago and was 
followed by no secondary rash. Three months 
ago he received one injection of salvarsan and 
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following that took mercury pills for two 
months. For two months he has had tinnitus 
in both ears, more marked in the right. The 
hearing became affected about three weeks ago. 
He has had no nausea nor vomiting, but has had 
some little dizziness. Two weeks ago, he enter- 
ed the Clinic of Dermatology, where the Was- 
sermann on the blood and spinal fluid was 
found to be positive. He immediately received 
three grains of neo-salvarsan. Two days later 
(April 3) the left side of the face became com- 
pletely paralyzed. This paralysis was still com- 
plete on April 7th, on which day he was first 
seen in the Clinic of Otology. Since the 
paralysis occurred, he has received two more 
injections of neo-salvarsan. 

April 7th, on his first examination in the 
Clinic of Otology, he showed the following func- 
tional test: 
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The Weber in the better ear, the positive 
Sinne, the decreased bone conduction, the low- 
ered high limit, all point indubitably to an 
auditory neuritis, while the decrease in the ves- 
tibular irritability as shown by the caloric and 
turning tests, indicates the involvement of the 
vestibular branch, although to a less degree. 
There was a complete left sided facial paralysis, 
with loss of the sense of taste of the same side. 

Following this examination, he received two 
injections of neo-salvarsan in the Clinic of 
Dermatology, and has improved steadily under 
this treatment, both as to his hearing and to his 
facial paralysis. His present hearing test is 
appended : 
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The facial paralysis has almost disappeared. 
All voluntary movements are perfect, but in in- 
voluntary winking, one sees that the left eye- 
lid is closed over the eye more slowly than is 
the case on the other side. 

To me, the interesting points in this case 
are these : 

First: This patient had an acute syphil- 
itic auditory neuritis, was treated for it with 
neo-salvarsan, and is making a satisfactory re- 
covery of his hearing. In the past, those cases 
of syphilitic auditory neuritis, treated with sal- 
varsan, have become worse. Indeed, the results 
have been generally so disastrous to the hearing 
that a syphilitic involvement of the auditory 
nerve has been considered an absolute contra- 
indication to the use of salvarsan. The reason 
for this is perfectly clear. The cochlear nerve 
is very loosely bound and if attacked by the 
syphilitic process, promptly becomes markedly 
edematous. If during this stage salvarsan is 
administered in the dose usually employed, the 
reaction is so great ^s to completely destroy the 
function of the nerve, or at least to cause enough 
swelling to bring about an atrophy from pres- 
sure against the walls of the bony cochlea. Dr. 
Wile has apparently avoided this destruction 
by using neo-salvarsan in very small doses until 
a definite therapeutic effect has been noted. 
With this point in mind, I think we may ven- 
ture to try salvarsan again in the form of 
neo-salvarsan, even in cases of auditory nerve 
involvement. 

A second point of interest in this case is 
that the lesion of the facial nerve can be de- 
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finitely localized in the labyrinth by the fact 
that the chorda tympani is affected on the cor- 
responding side. 

Case 2. Otitic thrombosis of the sigmoid sin- 
us very generally exhibits even in the early 
stages of the formation of the thrombus certain 
symptoms which point with more or less certain- 
ty to the presence of this condition, that it 
seems worth w;hile to report this case of com- 
plete thrombosis, which exhibited no symptoms 
of the presence of the thrombus. 

Harry S., fourteen years old, presented him- 
self in the Clinic of Otology on account of 
trouble which he had been having with the left 
ear for the past four weeks. This trouble be- 
gan with pain which lasted for a few days and 
was followed by rupture of the tympanic mem- 
brane and the appearance of a serous discharge. 
Since then he has had but slight pain in the 
ear, but has had considerable discomfort in the 
left side of the head ever since. The important 
points in his examination included drooping of 
the posterosuperior canal wall, perforation of 
the tympanic membrane in the posterior half 
with considerable bulging of the entire mem- 
brane and the appearance of a seropurulent 
discharge in the externarauditory canal. Slight 
mastoid tenderness was present over the antrum. 
He was advised to enter the Hospital for oper- 
ation, but disappeared from observation for ten 
days, at the end of which time he showed a uni- 
form, tender, brawny, swelling beneath the tip 
of the mastoid. The .ear condition was about 
the same, the white count was 13,800, with 74 
per cent, polys. On the following day, a com- 
plete mastoid operation was performed. Retrac- 
tion of the soft parts showed the mastoid pro- 
cess discolored and with many bleeding points. 
The mastoid process was of the large pneumatic 
celled variety and was everywhere filled with 
granulation tissue and pus. The bone of the 
sigmoid groove was destroyed. The sigmoid 
sinus was covered with a large mass of purulent 
granulation tissue, pressure upon which showed 
that there was bone underneath it. The sig- 
moid sinus was opened and found to be com- 
pletely thrombosed from the knee to a joint 
just above the jugular bulb. Free hemorrhage 
was secured from above but not from below. 
Careful manipulation proved that the bone un- 
derneath the sinus was a part of the sigmoid 
groove and that the thrombosis had so distorted 
the sinus as to force it out of its natural bed and 
to allow this portion of the sigmoid groove, 
probably as large as the little finger nail, to 
become buried in the dura of the inner sinus 
wall. On account of the fact that the thrombus 
was not infected, it was not deemed necessary 
to resect the jugular. The operation was com- 
pleted without incident. 

Except for the fact that it became necessary 



later to evacuate a collection of pus in the neck 
the convalescence was uneventful. This case 
is reported simply in order to put on record 
another case of complete obliteration of the 
sigmoid sinus without any S3Tnptom8 by which 
the observer could be led to suspect the condi- 
tion. 

DISCUSSION. 

Dr. Udo J. Wile: I am quite prepared to agree 
with Dr. Canfield that there are certain cases of 
cranial nerve disease in which salvarsan is definitely 
contraindicated. Such are the cases in which the 
nerves are primarily diseased before treatment, a 
case of deafness, for example, or neuro-retinitis, or 
optic atrophy. In such cases it is better to institute 
other forms of treatment before salvarsan is ad- 
ministered. These are quite different from the 
cases in which the cranial nerve involvement comes 
on during a course of treatment with salvarsan. 
Such cases constitute the so-C2d}ed neuro-recur- 
rences, which were supposed at first to be due to 
the salvarsan toxicity itself. In a personal commu- 
nication with Professor Ehrlich last summer, I had 
these neuro-recurrences explained satisfactorily. Ac- 
cording to Ehrlich all these cases are due to basilar 
meningeal involvement. If a small dose of salvarsan 
be given in such a case, a Herxheimer reaction is 
apt to occur at the site of the foramen and marked 
accentuation of the process occurs, causing a pres- 
sure of the nerve trunk in the foramen, and con- 
sequent partial or complete paralysis. With the 
second dose of salvarsan, however, in these cases, 
as in the one before you, this finally disappears ; the 
Herxheimer reaction and meningeal reaction subside 
and the nerve disturbance at once clears up. There- 
fore in an early case of cranial nerve disease m 
secondary syphilis, one may be dealing, in the first 
case with a true neuritis, and on the other hand with 
nerve affection due to pressure from edema. 

Dr. C. D. Camp: This case strikes me as being vfery 
interesting and unusual. It is the only case I have 
seen in which facial palsy presumably due to sjrphilis 
was caused by involvement of the facial nerve in the 
Fallopian canal. In most cases of facial paralysis 
due to syphilis a basal meningitis is the cause of the 
paralysis. The loss of the sense of taste indicates 
that the facial palsy is due to a local extension 
of a syphilitic labyrinthitis. 

Dr. a. J. Lorie: This case is extremely interest- 
ing on account of the rapid recovery from facial 
paralysis. When he was first examined, he had prac- 
tically complete facial paralysis on the left side 
These patients recover, but not always as rapidly 
as this one. 

The cases of eighth nerve deafness following the 
administration of salvarsan, may perhaps be due to 
the character of the eighth nerve. This nerve as 
we know is more or less embryologic in character 
being loosely bound and the fibers having consider- 
able room in their sheath. Following infection by 
the spirochete, we get a certain amount of edema. 
This edema is increased as we know it is with the 
Herxheimer reaction. The nerve fibers swell, but as 
they are enclosed in a tight bony canal, there is 
always a liability of pressure necrosis. 

The seventh nerve, while it runs in a bony canal 
also is a very highly developed nerve with a tight 
sheath, which does not permit of the edema 
and separation of fibers as does the eighth. This 
may account for the difference we find in the two 
nerves following the administration of salvarsan. 

Dr. Udo J. Wile: I wish to say that I 
still regard this patient as having basal men- 
ingitis. Before any of the symptoms of seventh 



nerve palsy developed his spinal puncture showed 
a very definite lymphocytic increase and a very 
strong positive Wassermann. It appears to me that 
this case, notwithstanding that it is a Bell type of 
palsy, is still the extension of basal meningitis. 
In reply to Dr. Slocum's question I will say that 
the patient complained of burning and stinging in 
the affected eye. 

Dr. Canfielh (closing the discussion) i I am able 
to agree with both Dr. Camp and Dr. Wile. With 
Dr. Camp I agree that this auditory nerve deafness 
is due to disease in the labyrinth and is not due to 
a basal meningitis. This fact is very clearly demon- 
strated by the functional tests. 1 am able to agree 
with Dr. Wile that the patient has a basal meningitis 
because the character of the spontaneous nystagmus 
supports this opinion. 



FOUR UNUSUAL CASES OF STRABIS- 
MUS PRESENTKD FROM THE 
STANDPOINT OF DIAGNOSIS. 

George Slocom, M.D. 



The cases which are about to be presented 
have several features which are of interest from 
the standpoints of etiology and diagnosis. 

Case 1. E. A., age 35 years, first entered 
the eye clinic about three years ago complain- 
ing of itching and epiphora in both eyes. At 
that time she was refracted and glasses were 
prescribed for astigmatism. Vision in the right 
eye 6/6, left eye 6/7.5. 

March 10, 1914 the patient returned to the 
Hospital complaining of a drawing sensation in 
the left eye which had been present for about 
three weeks. Two weeks ago she suddenly no- 
ticed that the left eye had turned in. Diplopia 
was not mentioned by the patient but careful 

Juestioning showed that it was at times present, 
'atient says a transient diploplia lasting about 
two weeks was present about four years ago. 

The amount of convergence, as measured by 
the Priestly Smith method, is 31 tangent de- 
grees. Pupillary light reflexes absent, accom- 
modative reflex present, excursions rather small. 
Pupil of the right eye larger than that of the 
left eye. Examination with prisms and Mad- 
dox rod gave an esotropia, convergent strabis- 
mus, varying from 31 to 43 degrees. Refrac- 
tion shows the presence of one diopter of sim- 
ple hyperopic astigmatism in each eye. 

On March 30th the primary deviation meas- 
ured by Priestly Smith method was 52 degrees, 
the secondary deviation 65 degrees. 

The first point of interest this patient pre- 
sents is the bilateral epiphora without nasal 
obstruction. Bilateral epiphora without nasal 
obstruction coming on without inflammatory 
symptoms is always strongly suggestive of a 
luetic infection, the pathology of the process 
in the nasolachrymal ducts being analogous to 



similar luetic processes in the periosteum and 
mucous membranes of the nasal passages. This 
symptom has been more or less prominent in 
this patient for the last throe years. 

The next point of interest is the absence of 
the pupillary reflexes, which of course strongly 
suggests tabes. 

A paralysis of one or more of the extraocular 
muscles is always suggestive of a luetic infec- 
tion. We have, therefore, three important and 
apparently related symptoms, epiphora, loss of 
pupillary light reflex, and paralysis of the exter- 
nal rectus. We were, therefore, not surprised to 
receive a report from the Neurological Clinic 
that there is a loss of the knee jerks and that 
the patient is suffering from tabes, nor was it 
any more of a surprise that the Clinic of Der- 
matology reported that she has a positive Was- 
sermann reaction. The fundamental cause of 
her trouble may therefore be considered as 
established. 

The differential diagnosis between a paralytic 
and spastic strabismus is usually not difficult. 
In spastic strabismus the excursions are equal 
in all directions and diplopia is nearly always 
absent. In paralytic strabismus diplopia, when 
present, increases as the patient looks toward 
the paralyzed muscle, and diminishes or dis- 
appears as the patient turns the eye into the 
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opposite field. In this case the excursion of 
the left eye in the direction of the paralyzed 
muscle is visibly limited until a strong stimulus 
is given, that is, when the limit of the nasal field 
for the right eye is reached and the patient 
continues to try to look toward the left, the 
left eye is able to turn practically to its normal 
extent. However, when this effort is made a 
convergent deviation of the unaffected eye fol- 
lows which, as you see, is about 15 or 20 degrees 
in excess of that of the affected eye. 

In this case diplopia is not a prominent 
feature possibly because the vision of the left eye 
is not as good as that of the right, possibly be- 
cause a slight paralysis of the left external rec- 
tus may have persisted since the first attack 
four years ago and because the patient has 
learned to hold the head in such a position that 
no diplopia is present. When we observe this 
patient closely we notice that there is quite a 
marked tendency for the patient to turn her 
head toward the affected muscle in order that 
no demand for action may be made of this 
muscle and the eyes are thus permitted to as- 
sume the same position of parallelism as they 
take when the patient looks away from the af- 
fected muscle. 

When diploplia is present in paralytic strabis- 
mus we are generally able to plot a diplopia 
chart. In taking a field of diploplia the affect- 
ed eye is usually covered with a red glass so 
that the image having a false position is also 
red. Bv this means it is at once evident whether 
the false image is vertical or crossed or homony- 
mous, that is, whether an adductor or an ab- 
ductor, an elevator or a depressor is affected, 

R 



II 


II 


1 


II 


II 


1 


II 


II 


1 



Fig. 4. Diplopia homonymoas and 

present in the field of action of 

left external rectus; (heary 

mark indicates left eye.) 

and whether torsion is a feature of the diplopia, 
and if so, in what portion of the field the tor- 
sion is most pronounced. Having thus obtained 
the relative position of the false image we have 
onlv to remember the muscle which has the 
corresponding physiologic action and the diag- 
nosis is complete. 

Where more than one muscle or more than 
one eye is affected, the diplopia chart is less 
valuable and the diagnosis as to what muscles 



may be involved is often very diflScult. In this 
case the patient fixes with the right eye and the 
left is crossed; the secondary deviation of the 
right eye is greater than the primary deviation 
of the left, the affected eye; the diplopia is 
absent on looking to the right, present on look- 
ing to the left; the diplopia is homonjrmous; 
while the left eye does not at first follow the 
movement of the right eye toward the left. 
After the limit of the nasal fluid for the right 
eye is reached the left eye is able to make a 
nearly complete left lateral excursion and a 
secondary deviation at once appears in the right 
eye which is greater than the primary. The 
strabismus is therefore paralytic and partial 
and is caused by a loss of power of the external 
rectus of the left eye. 

In the management of this case, the lues 
should be properly treated and the general 
health and welfare of the patient be taken care 
of with such treatment of the tabes as seems 
to be advisable. 

As to the local treatment, the patient's cor- 
recting glasses should of course be worn in 
order that the normal balance between accom- 
modation and convergence may be maintained. 
Operation should be considered, only to be 
indefinitely postponed as these cases often 
completely recover. The patient may be 
encouraged to yield to the tendency to turn 
the head toward the affected muscle just enough 
to cause the diplopia to disappear. This will 
not only relieve the distressing symptoms such 
as nausea, vertigo, uncertainty, etc., which are 
often present, especially in deviations of a 
moderate degree, but it will have a tendency 
to stimulate any remaining power in the af- 
fected muscle, especially if the head is turned 
only enough to cause the diplopia to be nearly 
overcome by the position of the head, permitting 
the muscle to attempt the completion of the 
act of fusion and to prevent the tendency to the 
development of an amblyopia exanopsia in the 
deviating eye, a condition which nearly always 
does develop where there is a long continued 
loss of binocular vision from a continued devia- 
tion of one of the eves. 

Case IT. J. W., age 20, came to the clinic 
March 30, 1914, in order that he might have 
his right eye straightened. The patient says 
his eyes were never injured and that his right 
eve has deviated outward since birth. 

His vision is, OD counts fingers at 20 inches 
in the temporal field, 0. S. 5/4. Pupillary re- 
flexes, direct, consensual and accommodative are 
normal. His intraocular tension is normal. 
His right eye diverges about 60 tangent de- 
grees by the Priestly Smith method. Ophthal- 
moscopic examination shows that the media are 
clear and the fundus is apparently normal in 
each eye. Both eyes are slightly hyperopic, the 
right somewhat more than the left. You will 



ni 



notice when the patient follows a moving object 
with the fixing eye, the left, that his right eye 
moves in the same direction as the left and to 
the same degree in all portions of the field of 
fixation, that is, the squint is comitant. Furth- 
er, on covering the fixing eye, the movements of 
the deviating eye are now apparently normal in 
all portions of the field, that is, the movements 
of the squinting eye are normal; then again, 
the primary and secondary deviations are equal. 
This case is therefore one of spastic exotropia 
or divergent squint. 

Probably the most interesting feature of this 
case is the fact that the patient has a non- 
paralytic divergent strabismus associated with a 
hyper opic error of refraction. 

The causes of spastic squint may be, (a) fail- 
ure in the development of fusion power, (b) 
relative over stimulation of convergence by an 
accommodative effort made necessary by the 
presence of a marked hyperopia, or under stimu- 
lation in the presence of myopia, (c) a marked 
difference in the refraction of the two eyes, 
anisometropia, (d) amblyopia in one eye from 
congenital defect marked anisometropia, or 
from disease, (e) amblyopia or amaurosis in 
one eye due to opacities in the media or disease. 
Generally the refractive element in the etiology 
of strabismus is present in all cases of conver- 
gent squint no matter how many, or which of 
the other mentioned causes are present. In fact, 
always perhaps associated with undeveloped or 
partly developed fusion power, relative imbal- 
ance between accommodative and convergent 
stimulation is the main factor in a large ma- 
jority of the cases of spastic squint. To ex- 
plain this case, however, we must take another 
variety of muscular defect or error which does 
not usually enter into the production of strabis- 
mus, namely, the so-called phorias, sometimes 
called latent squint. 

In routine examinations of the eye one dis- 
covers a large number of cases in which as soon 
as binocular vision is suspended, for example 
with a prism or a Maddox rod, one discovers a 
position of rest for the two eyes in which the 
visual axes do not point toward the same place, 
but in different directions, that is, the visual 
axes diverge or converge, or one axis points 
higher than the other. Such cases, not having 
any manifest deviation under normal conditions 
but showing deviations as just given, are said 
to have exophoria, esophoria or hyperphoria as 
the case may be. !N'ow it is evident that when 
one eye of such a patient becomes injured or 
diseased, so that vision is no longer at all equal, 
the stimulus for fusion, that is, the effort to 
maintain the image on the corresponding points 
of the two retinae will no longer be made, the 
eyes will then tend to assume a position of rest, 
the previously existing phoria or latent squint 
will become manifest, and the eye will diverge 



if the previous condition were one of exophoria, 
converge if it were esophoria, or deviate upward 
or downward if hyperphoria were present. 

Inasmuch as in this case, there is no marked 
refractive error, the strabismus is probably not 
due to relative over or under stimulation, nor 
can it be due to anisometropia; since the 
eye is to all appearance normal it is evident that 
the deviation is not caused by opacities of the 
media or by disease. There remain, therefore, 
two possible etiologic factors for consideration, 
first, a failure of fusion; second, a congenital 
amblyopia. As to the failure of development of 
fusion power in this case one can only say, 
we have no visible ocular defect, no marked re- 
fractive error, no anisometropia to explain the 
strabismus. We are, therefore, forced to con- 
clude that the failure of fusion is not so much 
due to lack of development as it is to the am- 
blyopia. If this were a case of acquired am- 
blyopia, that is, one of amblyopia exanopsia, 
the amblyopia would follow one of the causes of 
strabismus which we have already ruled out, or 
it would follow as a result of a deviation for 
which no adequate cause has been found. It is 
true that a convergent squint might develop as 
a result of a hyperopia which has disappeared 
later during physiologic development, but this 
case has always been divergent. Of course it 
must not be forgotten that myopia and divergent 
squint are often associated but we have ruled 
out myopia. Are we not, therefore, justified in 
concluding that we have here one of those rare 
cases of congenital amblyopia in which fusion 
failed to develop, not because of any defect of 
a fusion center, but because no benefit would re- 
sult if fusion did develop ? Only one thing more 
is necessar}^ and the analysis of the conditions 
will be satisfactory. If this patient had been 
born with a relatively perfect anatomic arrange- 
ment of the ocular muscles, both as to their in- 
nervation and as to their origin and insertion, 
the eyes might still have assumed a relatively 
normal position, but this was probably a case in 
which if in every other respect the eye had been 
normal, there would still have been an exophoria 
present. Given the exophoria, the congenital 
amblyopia has caused the development of a 
divergent squint and that too, notwithstanding 
the fact that there is a small amount of hyper- 
opia, the tendency of which, other things being 
equal, is always toward the development of an 
esotropia. If on the other hand the latent ten- 
dency had been toward esophoria the resulting 
strabismus would probably have been conver- 
gent. 

Cases of congenital amblyopia are rare. Worth 
reports only seventeen well authenticated cases 
in his book on squint. Other authors have oc- 
casionally reported such cases and in many, re- 
fractive errors are present to such a degree that 
they cannot be positively ruled out as etiologic 



factors. It is rare iodeed that a case is seen 
which presents such unique features as does this 
one. 

The treatment of strabismus depends to bo 
great an extent upon its cause or causes, and 
the method of treatment is so interwoven with 
the diagnosis that it is a matter of some inter- 
est to inquire into the best course of procedure 
in this case. First, we have decided that there 
is a lack of fusion power which we have no hope 
of establishing. Second, there is no error of 
refraction having an etiologic relation to the 
deviation; there is no anisometropia and for 
these two reasons the wearing of glasses would 
not improve the condition. Third, there is no 
removable cause for the amblyopia. Fourth, be- 
cause of the age of the patient it is unlikely that 
the deviation could he corrected even if there 
was a refractive error or an anisometropia, the 
correction of which would establish a normal bal- 
ance of stimulation and improve the vision. Fu- 
sion power can only be established in cases which 
are treated early, especially if amblyopia is an 
important feature. 

It would seem necessary, therefore, to adopt 
some surgical means of correction. We have a 
choice of three operations for the correction of 
the divergent strabismus: One is a tenotomy of 
the external rectus muscle; a second is advance- 
ment of the internal rectus; b third is a com- 
bination of these. Tenotomy of the external 
rectus seldom gives an imp")vement of 10 de- 
grees deviation, usually much less. Advance- 
ment of an internus may relieve a deviation of 
15 or 20 degrees. On the other hand a com- 
bination of the two procedures often gives a 
very large gain. This case hns a deviation of 60 
degrees, therefore the combined operation is the 
one indicated. It is not at till unlikely that a 
similar operation on the other eye may be nec- 
essary before complete parallelism can be re- 
stored. In discussing the question of why an 
operation on the fixing eve could be done with 
benefit one must remeniher that this is a case 
of comitnnt strabismus, that comitant squint is 
spastic and that in spastic squint the over action 
is about equally divided between the associated 
antagonists, that is. between the interni in con- 
vergent, or between the extemi in divergent 
squint. The mechanism is as follows, taking the 
present CBft.- of esotropia as an esaniple: first, 
the spastic condition develops, in this case be- 
cause of muscular imbalance; serond, because of 
some one or more of the other causes, in this case 
a monocular congenital amblvopia, the eyes yield 
to the spastic impulse and diverge, the amount 
of divergence being equally divided between the 
two eyes; third, because of the fact that we must 
direct the visual axis toward an object in order 
to see it distinctly, one eye must -be used for 
fixation, usually the better eve as in this case, 
and the deviation is made to appear to lie in 



one eye only, that is, in the nonfixing eye. 
Now as soon as a surgical correction of the de- 
viation is done by an operation on the deviating 
eye, the necessity for fixation again divides any 
remaining error between the two eyes as before, 
and a further operation on the fixing eye will 
affect the mechanism of the deviation in the 
same way as did the former operation on the 
deviating eye. 



C.A8E III. 0. R., age 38 years, referred to the 
eye clinic from the Neurologic clinic by Dr. C. 
D. Camp, March 29, 1914, where the patient 
was being treated for sacroiliac and sciatic 
rheumatism. The patient gave the following 
history : 

When he was two years of age he was wounded 
in the right eye with a table fork. Since that 
time the right eye has turned out and the vision 
in 0. D. has been poor. 

His vision is as follows: 0. D. counts fingers 
at 6 inches, 0. S. 5/4. I'upillary reflexes, direct, 
consensual and accommodation are normai 
0. U. His intraocular tension is normal. His 
right eye diverges about 50 tangent degrees by 
the Priestly Smith method. External examina- 
tion of 0. D. sliows a deep anterior chamber, 
iris flat, lens absent, lens capsule fills pupillary 
space excepting nasally, where a fundus reflex 
can be seen with the ophthalmoscope, but because 
of the smallness of the opening and the presence 
of capsular fragments (secundary cataract) no 
fundus details were obtained. Ophthalmoscopic 
examination shows that the fundus of 0. S. 
is normal and that there is very little if any 
refractive error present. 

Examining the patient in ihe same way as we 
did Cases I and II we find extraocular move- 
ments normal in every direction, the .same rela- 
tive position of the eyes being maintained in 
all portion." of the field of orientation excepting 
that on accommodation for ihe near point, the 
divergence is appreciably lessened. The primary 



and secoDflary deviations are equal. We hav? 
here therefore a second case of comitant diver- 
gent squint of much the same type as that of 
Case II, differing, however, in a part of the 
etiology and in the type of amblyopia. The dif- 
ference in the etiology lies in the fact that in 
Cafe II the amblyopia is probably congenital, 
while in this case it is due to traumatic aphakia 
causing high hyperopia in 0. D. and as a con- 
sequence very marked anisometropia compli- 
cated with a loss of accommodation in the right 
eye. It is probable that the determining factor 
of the divergence was, as in the other case, a 
latent divergent squint or esotropia. 

The treatment of this case is like that of 
Case II. The question as to the advisability 
of the wearing of glasses for the correction of 
the monocular aphakia is one of considerable 
interest. Inasmuch as the focal distance of 
such a correction must be much greater than that 
of the intraocular lens of the other eye, the 
image on the retinae in the two eyes cannot be 
the same. A correction of an aphakic eye cannot 
supply the lost accommodation, therefore, while 
the perfect eye can accommodate for all dis- 
tances up to the near point, the aphakic eye can 
only see at the distance for which it is cor- 
rected and change of focal distance can only bo 
obtained by changing glasses. It would there- 
fore be illogical to expect an aphakic eye to 
functionate for binocular vision with a normal 
fellow eye, and in actual experience such is 
found to be the case. For this reason, there- 
fore, a correcting cataract lens is not prescribed 
in monocular aphakia where the vision in the 
other eye is functionally satisfactory. 

As to the treatment of the strabismus the 
indications are the same as in Case II. We 
have here an amblyopic diverging eye, the char- 
acter of the deviation being spastic or nonpara- 
lytic for which no treatment can be advised other 
than surgical interference for the improvement 
of the patient's appearance. 

The choice of operation and technic to be 
followed are practically identical. As the 
amount of deviation is somewhat less there is 
more hope that an operation on one eye may be 
sufficient, although the chances are somewhat 
against this being the case. 

The patient was transferred to the Clinic of 
Ophthalmic Surgery for operation March 31, 
tenotomy and advancement being done on 0. D. 
two days later. The following photographs 
show the position of the eye before operation 
and the nearly corrected position after. 

The question as to the host time for a second 
operation is of interest. Often these cases show 
complete restoration at the time of operation; 
during convalescence and for several weeks af- 
terward the deviation often appears to be under 
corrected, later a secondary improvement sets 



in, until after a year or two the eyes often will 
have become parallel. 

Case IV. G. S., age 32. Patient entered the 
clinic March 5, 1914, hoping that his eye might 
be straightened. He gave the following history : 
Thirteen years ago his head was crushed by a 
log rolling over it; patient was unconscious for 
three weeks following this injury. At the time 
of the accident the right eye was seriously in- 
jured and both eyes bulged forward for some- 
time afterward. During convalescence frag- 
ments of bone were removed from the right side 
of his head. Since the accident, vision in the 



right eye has been very poor; both eyes have 
been constantly convergent and only by turning 
the head to the left is the patient able to see 
well with the left eve. 

His vision is 0. D. 2/60, 0. S. 6/7.5. Pupil- 
lary reflexes impaired especially in 0. D. The 
patient's eyes are both strongly converged, ele- 
vation and depression present but limited; 
neither eye can be brought from convergence 
to the median line when the other eye is covered, 
and on making such an attempt with either eye 
the covered eye shows a marked increase of de- 
viation (secondary deviation). The amount of 
convergence measured by the perimeter was 
0. D. 65 degress, 0. S. 20 degrees. 

Diagnosis: bilateral abducens paralysis prob- 
ably from fracture of the base of the skull with 
injury of both sixth nerves either at the time 
of the accident or subsequently from hemor- 
rhage, or from inflammatory reaction following 
the trauma. 

The patient was referred to the Xeurologic 
Clinic from which was reported a paralysis of 
both sixth nerves, right sided paralysis of the 
seventh and eighth nerves, probably from frac- 
ture of the base of the skull with hemorrhage. 

The stereo plates taken in the X-Ray De- 
partment by Dr. Van Zwaluwenburg, failed to 
show definitely the position of the fracture, al- 
though some localized density was discovered 



in the region of the BquamouB portion of the 
temporal bone. 

Wasserinann blood examination made in the 
Derma tologic Clinic gave a negative reaction. 
External examination reveals a scar of the cor- 
nea with anterior synechia and shallow anterior 
chamber, 0. D. Other than the deviation, the 
appearance of 0. S. is normal. On attempt- 
ing to bring the left eye to the primary position 
the right eye shows a marked nystagmoid move- 
ment. 

Ophthalmoscopic examination : 0. D. Fundus 
refles but no details. 0. S. No fundus lesion, 
eye hyperopic with hyperopic astigmatism. 

This case is entirely different from Cases TI 
and III, which were spastic and divergent, and 
somewhat different from Case I, first, as regards 
etiology, in the one case lues in the other case 
trauma; second, in regard fo the degree of 
paralysis, in the one case partial abducens and 
unilateral, in the other case total sixth nerve 
paralysis and bilateral, with involvement of the 
seventh and eighth nerves also. The first 
is a paralytic case which has a fair chance of 
recovery and which is certainly not operable, 
the fourth case is paralytic with, after thirteen 
years standing, no prospect of recovery unless 
operation is undertaken. 

When an operation is performed on a non- 
paralytic or spastic squint, after the operation 
the eyes will move freely in all directions; on 
the other hand when a paralytic squint is oper- 
ated no improvement in the functional activity 
results but the eye remains as fixed and none 
the less limited as to movement as before, not- 
withstanding any improvement in the position 
of the eyes that may be obtained ; further, be- 
cause all attempts to move the eye or eyes into 
the field of action of the paralyzed muscle will 
be associated with an extra stimulus to the op- 
posite eye to move in the same direction, sec- 
ondary deviation with paralytic strabismus will 
always be manifested in the field of action of 
the paralyzed muscle, consequently the eyes can 
be parallel or appear to be normal only when 
they are in the primary position. In this case 
the vision in the right eye is poor, consequently 
there will be a tendency to fix with the left eye 
and perhaps a corresponding tendency to the 
development of an unilateral squint due to a 
secondary deviation of the right eye. 

The operation to he done in the fourth case 
must secure a correction of 8.5 degrees perimeter 
measurement which repre.sents a much greater 
deviation than 85 tangent degrees. Consequent- 
ly it will be necessary to secure the greatest 
amount of correction possible at a single time. 



To secure such a result, it will be necessary to 
operate upon both eyes, doing a combined 
tenotomy and advancement in each eye. 



FIf. 10. Cuxe IV. Showtnc Imnwdlitle Improvcmnil ift»r tbr 

This operation was performed on this patient 
March 16, 1914. You observe that 0. S. is 
now in its normal primary position and that 
already there is a tendency for 0. D. to con- 
verge. For the further improvement of his 
appearance and in order that 0. D. may be 
straight it will probably be necessary to do an- 
other operation on 0. D. at some later time. 

These four cases present three different types. 
Ca.se I, nonoperable, paralytic, convergent stra- 
bismus requiring constitutional treatment, cor- 
rection of refractive error, and patience. Case 
IV, operable, bilateral, paralytic, convergent 
strabismus requiring operation and correction 
of refractive error. Cases II and III, nonpaia- 
lytic or ooraitant squint, the one congenital in 
origin. Case IT, the other traumatic, anisome- 
tropia, aphakic. Case III, both requiring the 
same kind of operative treatment; neither hav- 
ing etiologic or influencing refractive error. 

When a refractive error, such as hyperopia 
with convergent or myopia with divergent stra- 
bismus in a child, is under consideration the 
error of refraction must be determined and 
practically the full correction given, the ambly 
opia must be treated when present, and operation 
postponed, only to be considered after the age 
of eight or ten years in cases in which the eyea 
are not straightened when the glasses are worn, 
and in such cases, not until after the wearing 
of the correction at least a year or more. 

These cases are reported by the kind permis- 
sion of Professor Walter R. Parker. 
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DEMONSTRATION OF THE ELECTBO- 

CARDIOGRAPH. 

Fkank N. Wilson, M.D. 

Assistant In the Department of Internal Medicine, UnlTerslty 

of Michigan. 

The department of Internal Medicine has re- 
cently acquired a string galvanometer for the 
study of diseases of the heart. Each heart beat 
produces electrical changes in the body. These 
may be recorded by attaching the electrodes 
of this very sensitive galvanometer to the arms 
or legs of the patient. The currents induced 
by the heart action pass through a single string 
of very fine silvered quartz wire, which is placed 
between the poles of a strong electro-magnet 
at right angles to the lines of force. The cur- 
rents passing through the fiber case cause later- 
al deflections of it, which are approximately pro- 
portional to the strength of the. current. The 
movements of the wire or fiber are recorded 
by projecting its image upon a moving film. 



The instrument which is being used in the De- 
partment of Internal Medicine is Einthoven's 
latest model. In this instrument, the fiber is 
about 3.5 microns in diameter and has a resist- 
ence of from six thousand to ten thousand ohms. 
Its sensitivity can be varied by varying its ten- 
sion. The usual degree of sensitivity employed is 
a deflection of the image of one centimeter for 
each millivolt. The speed of deflection is very 
great. 

The instrument gives one the same sort of in- 
formation as polygraph tracings, but the records 
are more easily obtained and more easily in- 
terpreted. The cardiac irregularities, especially, 
belong to the province of this instrument, and 
of these especially, auricular fibrillation and 
premature beats. It is possible to localize the 
origin of the latter very closely. Abnormalities 
in the conduction of impulses, which are some- 
times impossible to recognize by polygraph trac- 
ings, as when due to lesions of the branches 
of the His bundle are easily recognized in the 
electrocardiograph tracings. 
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KADIOTHERAPEUTIC NOTES OX A 
CASE OF MEDIASTINAL TUMOR. 

James G. Van Zwaluwenburo, M.D. 

Clinical Professor of Roentgenology, UniTersity of Michigan* 

In the present stage of interest in radiother- 
apy, stimulated by the study of the radio-active 
bodies, there has arisen a huge mass of litera- 
ture on the subject of procedures in carcinoma, 
to the neglect of certain other branches of 
X-Ray treatment resting on quite as solid a 
foundation of facts which have been accumulat- 
ing for over a decade. The gynecologist has 
been attracted by the fact that carcinoma of the 
uterus is especially radio-sensitive, and, next to 
epithelioma of the skin, probably more amen- 
able to treatment than carcinoma in any other 
location. It is to gynecologists that we owe 
the recent developments in technic which have 
made possible the administration of relatively 
large doses of X-Rays to deep-lying structures. 
Meanwhile, the demonstrated value of the ray 
in such conditions as Hodgkins, leuke- 
mia, tuberculosis, lymphadenitis, lymphosarco- 
ma, etc., have been forced upstage and out of 
the limelight. It seems pertinent therefore, by 
a concrete example, to call attention to-the ef- 
fect of radiation upon a mediastinal neoplasm. 

Mr. E. B. aged 28 — was referred to the 
Hospital for diagnosis, with the complaint of 
pain in the left thorax, cough and swelling of 
the neck, face and arms. 

In January, 1913, after an exposure, he first 
felt thoracic pain, which limited respiration, 
and radiated down the left arm. There was 
some cough without expectoration. The pain 
was not affected by position or aggravated by 
exercise. Four weeks before entrance, on Oc- 
tober 15, 1913, after a lifting strain, his neck 
and arms became swollen and his condition 



much aggravated. The temperature was 99.8°, 
his pulse 120 and inspirations 24, on entrance; 
blood, urine and sputum examinations were 
negative and remained so except for a tem- 
porary flurry during an acute intercurrent in- 
fection. 

On physical examination, he presented the 
signs of an interthoracic tumor with obstruction 
in the venous return flow from the upper ex- 
tremities, slight exophthalmos, and beginning 
laryngeal paralysis. The cardiovascular signs 
of aneurism were absent and his Wasser- 
mann reaction negative. 

On the 10th of October, while an out patient, 
he was fluoroscoped, and the diagnosis of 
mediastinal tumor confirmed. On the 16th, 
this finding was verified by stereoscopic radio- 
grams, and a probable diagnosis of aneurism 
recorded. On the 25th of October, X-Ray 
treatment was begun with prompt improvement 
in the svmptoms and signs. 

The treatment was pushed to the tolerance of 
the patient^s skin, at first on alternate days 
through five "ports of entry^' on the "cross fire** 
principle. By November 16, 1913 he had re- 
ceived over twelve erythema doses (53 H.) of 
the hardest rays possible with our equipment, in 
ten sittings and twelve expasures. He was then 
discharged to return in two weeks. 

He returned December 1, reporting that he 
had been feeling perfectly well, the only remain- 
ing symptom being a sense of pressure on hearty 
laughing. The subsequent course of treatment 
consisted of nine erythema doses in six sittings. 
The series was interrupted by a recess of three 
weeks for the holidays. During these three 
weeks his symptoms had returned to some de- 
gree and a comparison of the orthodiagram 
showed a relative increase of the shadow, es- 
pecially to the left above. 

During the next six weeks he received twenty- 
five E. D. in twenty sittings with a remarkable 
improvement in the plate and the orthodiagram. 
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On April 9th, he returned with renewed 
complaints, having fainted twice and having 
considerable pain and dyspnea. Treatments 
were resumed with a prompt disappearance of 
all signs. Since this time thirty-one E. D. have 
been given in fifteen sittings, and the patient 
is free from complaints. 

This simple recital of the facts entirely fails 
to carry the impression of improvement which 
you gain from a clinical study of the case. The 
most striking feature is perhaps the disappear- 
ance of pain with the beginning of irradiation. 
This is, however, so common an observation in 
cases of malignancy, as to be the rule, and has 
invariably led to an over-estimation of the thera- 
peutic effect of the ray. That an actual reduc- 
tion of the size of the mass has taken place can- 
not be doubted from the evidence of the disap- 
pearance of venous congestion and the radio- 
graphic evidence. Superimposed tracings from 
plates and orthodiagrams uniformly demon- 
strate a reduction in size under treatment and 
an increase during the recesses. 

Eeports of improvement in sarcomata under 
radiotherapy are not very rare. Pfahler of 
Philadelphia has recently reported a series of 
sarcomata of the extremities without recurrence 
over a period of years. These are for the most 
part favorably situated. 

Modern methods of intensive irradiation with 
carefully controlled dosage and quality of rays 
have not been extensively applied to this class 
of neoplasm, nor has a sufficient time elapsed 
to give us a fair idea of the effectiveness of such 
methods. 

Naturally the aim of radiotherapy is the de- 
struction of all the neoplastic cells in the or- 
ganism and anything short of this must be 
ultimately futile. That this may actually be 
accomplished is shown by numerous isolated 
examples in the literature, that it is difficult 
follows from the comparatively small number 
that will stand the test of time or microscopic 
examination. Wide differences in radiosensi- 
bility evidently exist between similar growths in 
similar organs. Moreover, equally wide differ- 
ences exist between different cells in the same 
neoplasm. Thus, some growths are absolutely 
refractory from the begiiming of treatment, 
while others, after apparently doing well for a 
time, later progress in spite of the most vigor- 
ous treatment, sometimes with an enhanced rate 
of growth. The obvious interpretation of these 
facts is that after the vulnerable cells have been 
destroyed they are replaced by descendants of 
the resistant individuals, which, inheriting the 
resistance of their ancestors, entirely change the 
radiosensibility of the growth. 

With reference to the case under discussion, 
we can only say that he has repeatedly reacted 
in a remarkable and unmistakable manner to 
the X-Rav. He has received no other medica- 



tion during the entire period. He is now re- 
ceiving the largest doses of the most penetrating 
rays at our command, and he has been living in 
comparative comfort since October. The mass 
has not entirely disappeared, in fact appears 
to be about stationary at the present time. 
Three things may happen in the future, the 
tumor may become refractory, metastases may 
develop, or a cure may result, and in about that 
order of probability. The fourth alternative 
of the establishment of a condition of equilib- 
rium between the destructive and the con- 
structive tendencies may be dismissed, since the 
repeated application of the ray to other struc- 
tures is certain to result in serious damage of 
some sort. Indeed, the tolerance of the skin 
places a very definite limit to the aggregate 
amount of X-light that may be given with 
impunity. What that limit is we do not know 
nor are we certain that we shall know when we 
have exceeded it. In the meantime, we shall 
continue to apply the rays as long as we dare, 
for we dare not quit. 



PITUITRIN IX OBSTETRICS, WITH AN 
ANALYSIS OF FORTY CASES. 

Ward F. Seeley, A.B., M.D. 

Instructor in Obstetrics, University of Micliigan, Ann Arbor, 

Michigan. 
(From tiie Obstetric and Gynecologic Clinic, University Hos- 
pital, Ann Arbor. Michigan). 

It will always be the tendency for the prac- 
titioner of medicine to greet with enthusiasm 
any new preparation that may give him a cer- 
tain amount of control over two very uncertain 
factors in obstetric practice, namely, the time 
of onset of labor and the strength and regularity 
of uterine contractions. Dale, in 1905, was the 
first to show experimentally that extracts of the 
posterior lobe of the pituitary body markedly 
influenced uterine contractions. It remained, 
however, for Bell in 1909 first to take practical 
advantage of this fact and apply it to his ob- 
stetric practice. Since this time extracts of the 
pituitary body have been marketed by various 
pharmaceutical houses. For obstetric purposes 
these preparations have been prepared in liquid 
form in ampules and in ounce vials, each cubic 
centimeter representing from 0.1 to 0.2 grams 
of the fresh posterior lobe. The preparation 
of Parke, Davis & Co., "pituitrin,** has been 
used in all cases cited in this paper, one cubic 
centimeter being equivalent to 0.1 gram of the 
fresh gland. 

Administration and Dosage, — It was found 
that the best results are obtained by intramus- 
cular injections as the effect is likely to be de- 
laved if ofiven subcutaneouslv. It should also 
be remembered that administration by mouth 
should not be employed as the digestive juices 
destroy the activity of the preparation. The 
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question of proper dosage has been a matter of 
some debate, the German investigators using 
large doses, at times as high as a gram as an 
initial dose with apparently no ill effects. In 
this country Humpstone recommends 0.4 grams 
(4 cc. pituitrin) as the initial dose, repeated 
every twenty minutes for three doses when 
necessary. Edgar also says that for decided ac- 
tion 0.4 grams is usually required as an initial 
dose. On the other hand, Hofbauer and others 
conclude that 0.1 grams is sufiRicient in most 
cases and that in many cases 0.05 grams will 
have the desired effect. It has been our exper- 
ience that from 0.1 to 0.15 grams will produce 
the required result in most cases, and that this 
dose may be repeated if necessary twice or three 
times. Occasionally a patient will fail to respond 
to repeated doses of pituitrin. This may, in 
some cases, be due to the fact that the prepara- 
tion is old and inert but the fact remains that 
even with absolutely fresh pituitrin at times 
the desired results are not forthcoming. The 
action of large doses of pituitrin during the 
first and second stages of labor is, in our opin- 
ion, comparable to that produced by ergot, in- 
asmuch as the contractions are so rapid that 
in reality a tetanus uteri is produced. 

Induction of Labor at Term. — The use of 
pituitrin to induce labor at term has not, in 
the hands of most observers, been at all suc- 
cessful, and at present it is quite generally con- 
ceded that the results are very uncertain. Our 
experience is tabulated below, all cases being at 
or over term. 

PITUITRIN TO INDUCE LABOR AT TERM. 



Case No. 


Do«e 


Interval 


No. of 




Results 




cc. 


mlns. 


doses 






Ill 


1 


20 


3 




None 


VI 


1 


25 


3 




None 


VII 


1 


25 


8 




None 


XI 


1»& 


15 


2 




None 


XIV 


IH 


15 


2 




None 


XV 


1% 


15 


2 




None 


XVIII 


1 


15 


3 




None 


XIV 


1 


15 


3 




None 


XXXIII 


m 


30 


2 




None 


XXXIV 


IM 


30 


2 




None 


11 


1 (Pains 


beean In 8 


roln. and 




Good 




continued nntll dellTery) 






V 


1 


80 


2 








(6-8 palnfnl contractions after the 


first 






do«e. No 


result after 


the second 


dose) 





Prom the above table it will be seen that of 
twelve patients given pituitrin with the idea of 
inducing labor, ten showed no result from the 
injections, one had a few pains but did not go 
into labor, and in one, labor began eight min- 
utes after the injection of one cubic centimeter 
of the preparation. In only one case was the 
desired effect obtained, that is, in Case II. This 
patient was due February 3rd, and the hypoder- 
matic injection of one cubic centimeter of 
pituitrin was given the morning of February 
5th. Lightening had occurred ten days pre- 
viously but the patient had no signs or sugges- 



tions of beginning labor. In none of the pa- 
tients was any ill effect noted following the ad- 
ministration of pituitrin. 

In the First Stage* — In all our cases, aside 
from those in which we attempted to induce 
labor at term, pituitrin has been given only in 
the presence of sufficient indications and has not 
been used simply as a means of hastening nor- 
mal labor. If this plan is carried out but few 
cases will require the preparation in the first 
stage. Serious ill effects have been reported 
from time to time from the injection of pitui- 
trin in the presence of a partially dilated cervix. 
Herz reports a case of uterine rupture after the 
injection of one cubic centimeter of pitui- 
trin, with the cervix dilated to the size 
of only two fingers, tetanic contraction en- 
suing in twenty minutes, and concludes 
that pituitrin should not be given in 
the presence of an insufficiently dilated cer- 
vix. Rieck reports a case of tetanic contraction 
requiring craniotomy to deliver the child. Heil 
and Mackenrodt both record cases in which cer- 
vical as well as uterine contractions occurred 
after the administration of pituitrin in the first 
stage of labor. It is justifiable to give pituitary 
extract in the first stage only in exceptional 
cases, never as a routine. The following case 
may serve to illustrate an exception. 

Case XXV. Primipara, normal pelvis. Posi- 
tion S.L.A. The membranes had ruptured at 
the beginning of labor, which had continued for 
thirty-one hours. The pains throughout had 
been weak and inefficient. Morphine sulphate, 
grains one-fourth, was given hypodermatically 
with the hope that after a rest the pains would 
become stronger. The pains, however, after 
morphine, continued weak and the patient was 
becoming very tired. Rectal examination show- 
ed the cervix three-fourths dilated, and easily 
stretched to the pelvic wall. The fetal heart 
was in good condition. One and one-half cubic 
centimeters of pituitrin were administered. In 
six minutes the pains had become strong and 
regular and the child was born spontaneously in 
forty minutes from time of injection. 

In the Second Stage, — It is in the second 
stage that the best results are obtained with 
pituitrin. The following table gives the results 
of our experience. 

Nineteen cases were careful Iv observed in alL 
Of these fourteen patients delivered themselves 
spontaneously after pituitrin in the presence of 
sufficient indications for its use, which in twelvo 
cases were weak and inefficient pains and in two 
cases moderately contracted pelves. Thirteen 
of the fourteen cases were primiparae and in 
many of these there was sufficient indication for 
low or mid forceps before the pituitrin wa^ 
given. Some idea of this can be gained by an 
inspection of the following table. That pituitrin 
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Case 



Lengtb of 
I^bor before 

Pltultrln 
Hrs. Mln. 



Length of Length of 

Labor after 2nd stage 

Pltultrln after Pltultrln 

Hrs. Mln. Mln. 



Dose 
In cc. 



Time 
to act 

Mln. 



Pelvis 



Para 



Remarks 



Case 3 


170 


25 


1° 


40 








30 






5 


Normal 




Case 4 
Case 8 
Case 9 
Case 10 


11° 
320 
22° 

4° 


25 


40 

30 
20 

20 


30 
30 




Low 
Mid 
Mid 


forceps 

forceps 

forceps 

35 


dot. 


8 


5 

No 
result 
6 

6 


Normal 

Normal 

Normal 

Normal 


1 Low forceps for fetal 

Indication. 
1 No result from 

pltultrin 
1 Mid forceps for fetal 
Indication 


Case 12 


270 




10 


40 








15 






4 


Normal 


• 


Case 13 
Case 16 


23° 

8o 


15 


10 
10 


15 
45 








16 
80 




1% 


5 
3 


Simple 
funnel 
Normal 


3 Blsischlal dl^. 8 cm 


Case 17 
Case 20 


820 

8o 


55 


30 
10 


50 
55 






10 


25 




1% 


5 
10 


Flat 
funnel 
Normal 


1 Ext. conj. 17.5 cm 
Blsischlal 7.5 cm 


Case 22 


16 o 




10 


50 








46 




IH 


6 


Normal 




Case 23 


140 




20 










8 






3 


Normal 




Case 24 


80 


80 


10 


40 








80 




1% 


5 


Normal 




Case 26 
Case 27 


30 
170 


30 
25 


10 

10 


40 








88 

80 


dos. 


2 


10 



Normal 
Normal 




Case 28 


100 


20 


10 










20 






7 


Normal 




Case 20 
Case 31 

Case 37 


670 
150 

80 


40 
20 


10 


30 
20 


Version and 
Extraction 

No result 


20 

1 


doe. 
dos. 

doa. 


1% 
2 

2 
2 


5 
5 

No result 


Normal 
Norma] 

Normal 


2 Version and Extraction 
for fetal indication. Nj^ 
result from pltultrln. 
1 No result from 

pltultrln. 



markedly shortened the course of labor, and in 
many instances rendered the forceps operation 
unnecessary we cannot doubt when we consider 
that; 

(1) The average length of labor before 
pituitrin was 19 hours 2 minutes. 

(2) The average length of second stage be- 
fore pituitrin was 1 hour 32 minutes. 

(3) The average length of second stage 
after pituitrin was 28 minutes. 

Furthermore the average dosage to effect de- 
livery was one and three-sevenths cubic centi- 
meters and in onlv one case were two doses of 
one and one-half cubic centimeters required, 
while in nine cases one cubic centimeter was 
sufficient for spontaneous delivery. The average 
length of time elapsing from the administration 
of pituitrin until the establishment of steady 
pains was 5 minutes 42 seconds, the shortest 
time being three minutes, the longest ten 
minutes. In the light of these findings we are 
forced to disagree with ITumpstone, Edgar and 
others who advise a large initial dose, as, in our 
experience, one to one and one-half cubic centi- 
meters have been amply sufficient. Still further 
we have found that cases which did not react 
at all to small doses (1 to 1^^ cc) also often 
fail to react on repetition of the dose two or 
three times at frequent intervals. (See Cases, 
YIII, XXXVTI, XXXI). 

In some cases the pains were increased only 
in intensity and duration, in others they were 
markedly increased in frequency as well as in 



duration. Xo difficulty wa.s experienced in 
controlling the head under obstetric anesthesia. 
It is our belief that pituitrin should not be given 
during the second stage until all preparations 
for deliverv are made, as labor mav terminate 
very quickly. (See Case XXIII). The results 
in two cases wnth slightly contracted pelves were 
most gratifying, both patients being delivered 
spontaneously 15 and 25 minutes respectively 
after one dose of pituitrin. (See Cases XIII 
and XVII). 

Patients, IV and IX, were given pitui- 
trin after very slow advance of the head during 
second stage; in both cases strong pains with 
some advance of the head occurred in five min- 
utes but on account of the fall of the rate of the 
fetal heart, low forceps was done in the former 
and mid-forceps in the latter. It is probable 
that in the presence of no fetal indication both 
patients would have ultimately delivered them- 
selves. As it was. Case IV was undoubtedly 
changed from mid to low forceps, and Case IX 
from high to mid-forceps by the use of pituitrin. 
From a study of these cases it would seem that 
pituitrin can well be used as an adjunct to the 
forceps operation with the idea of making oper- 
ative deliverv easier. 

Three patients, VITI, XXXI and XXXVII 
showed no results after the administration of the 
preparation, patient VIII being given three 
doses of one cubic centimeter each and patient 
XXXI and XXX\T^I being given two doses of 
one cubic centimeter each. In each instance the 
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pituitrin was fresh, the patient free of fever 
and the injection given intramuscularly. 

In Abortion, — In two eases pituitrin was 
given in inevitable abortion at the sixth month. 

Case I. Age 23, Para. 11. Xormal pelvis. 
Position "R.O.A. Six months pregnant. 

Patient began bleeding rather freely at mid- 
night. Pulse rose to 100. Fetal heart could 
not be heard. No quickening for past two days. 
Patient put to bed but was having no pains. 
Bleeding continued until 10 p. m., when vagina 
and cervix were packed with gauze. The cervix 
was dilated to admit about three fingers. After 
packing, the pains began irregularly. Pituitrin 
one cubic centimeter administered and repeated 
twice at intervals of twenty minutes with slight 
increase in pains five to six minutes after in- 
jections but not enough to cause expulsion. 

Case XXT. Age 25, Para. 7. Six months 
pregnant. 

Patient entered Hospital in labor six hours. 
Examination showed pregnancy about six 
months, cervix dilated to admit three fingers; 
prolapsed, non-pulsating cord. The pains con- 
tinued intermittently for an hour and finally 
stopped. Pituitrin one cubic centimeter was 
given and in six minutes the pains were strong 
and regular, a six months dead fetus being de- 
livered in one hour. 

In Case I the results were practically neg- 
ative, while in Case XXI they were all that 
could be desired. It must be remembered, how- 
ever, that in Case I while the cervix was dilated 
to admit three fingers the patient had had no 
labor pains, while in Case XXI with the same 
amount of dilatation pains had been present for 
six hours. Authorities seem to agree that we 
can expect no results from pituitrin in the in- 
duction of abortion, but that once started the 
clinical course of the latter may be shortened by 
pituitrin. 

In Postpartum Hemorrhage , — In the treat- 
ment of postpartum hemorrhage the results are 
good but not better than those obtained by the 
use of ergot. Bepetition of the dose is often 
required. We have noticed that the action of 
both pituitrin and ergot is augmented by pre- 
vious injection, with the former of ergot, and 
with the latter of pituitrin. This has been il- 
lustrated by several of our cases in which pitui- 
trin was given with apparently no effect but 
immediate contraction followed the subsequent 
injection of ergot, and vice versa. 

In Cesarean Section, — Case XXXVI. 
I'ituitrin was given in one case just before 
making the incision for abdominal Cesarean 
section. The uterus began to contract almost 
immediatelv. After deliverv of the child the 
contractions were so strong that the posterior 
uterine wall and placental site were forced into 
the incision in the anterior wall. This greatly 



hindered the removal of the placenta and mem- 
branes and rendered the placing of the uterine 
sutures somewhat difficult. There was, however, 
very little hemorrhage. The child was rather 
badly asphyxiated but was finally resuscitated. 
As the patient was not in labor and the ab- 
domen was opened under primary ether anes- 
thesia it would seem that the asphyxia neonato- 
rum was probably due, as suggested by Edgar 
and others, to compression of the placental site 
with coincident hypercarbonization of the fetal 
blood. Pituitrin, then, if used in Cesarean sec- 
tion as a substitute for ergot should not be 
given until after delivery of the child. Even 
then strong contractions may interfere with the 
suturing of the uterine wall. 

Pituitrin and Blood Pressure, — In 1895 Oli- 
ver and Schafer showed experimentally that in- 
jections of extracts of the pituitary body were 
followed by rise ip blood pressure and drop in 
pulse rate. In 1898 Howell demonstrated that 
it was the posterior lobe that possessed this 
property. Since that time investigators have 
fairly well agreed that clinically also such in- 
jections of extracts of the posterior lobe are 
followed by rise of blood pressure and slowing 
of the heart rate. This is undoubtedly true in 
some, perhaps in the majority of cases, but it 
has been our experience that rises in blood 
pressure and drop in pulse rate do not always 
follow injections of pituitrin. Cases XXXIV 
and XXXIX, illustrate what is usually sup- 
posed to occur. Cases XXXIII, XXXVIII, and 
XL give contradictory findings. 

EFFECT OF PITUITRIN ON BLOOD. 
Pres«ure and Pulse Rate. 



Case 


34 


" — 


38 




83 


— *. 


39 


t 


10 




BP 


. P. 


BP. 


P. 


BP. 


B. 


BP. 


B. 


BP. 


B. 


Before 


IIG 


72 


110 


100 


120 


80 


102 


92 


126 


100 


After 5 


136 


04 


110 


120 


138 


92 


106 


80 


120 


104 


After 10 


180 


64 


90 


120 


188 


94 


104 


88 


110 


112 


After 15 


130 


08 


98 


112 


134 


92 


102 


92 


120 


116 


After 25 


124 


70 


105 


100 


130 


90 


102 


92 


120 


106 


After 35 


















120 


100 



In Cases XXXIV and XXXIX the blood 
pressure rose after pituitrin, although the rise 
in Case XXXIX was so small as to be negligi- 
ble, while the pulse rate was slowed in both 
cases. In Cases XXXVIII and XL there was 
an actual fall of blood pressure and the pulse 
rate was increased; exactly opposite results 
from what we would expect from the literature, 
while in Case XXXIII there was a rise in blood 
pressure but a corresponding rise also in the 
rate of the pulse. The results from pituitrin 
as regards increase of blood pressure, there- 
fore, are not at all constant, and in somie cases 
there is an actual fall in pressure. 

Pituitrin and Urination, — Diuresis after 
pituitrin was noticed by Dale, Bell, Hbward, 
Ott and others and seemed to be secondary to 
a rise in blood pressure. Loeb states that a 
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second dose of pituitriii fails to change the 
blood pressure but causes a marked diuresis. 
He therefore concludes that pituitrin has a 
specific action on the kidney outside of that on 
the blood pressure. However, a diuresis alone 
is insufficient to account for the reports of 
Quigley and others to the effect that postopera- 
tive and postpartum catheterization are render- 
ed almost unnecessary after pituitrin. This can 
only be explained by the effect on the involun- 
tary bladder muscle itself. From our series we 
are not justified in drawing definite conclusions 
but it is significant that of twenty-three patients 
given pituiirin during labor catheterization was 
necessari' postpartum in only four instances, 
and in one of these (Case VITI) we failed to get 
results from pituitrin in the second stage. When 
we consider that the patients were primiparous 
in all but two instances, that labors were diffi- 
cult in most cases and that there were four 
operative deliveries the percentage of patients 
requiring catheterization would seem small. 

Untoward Effects. — We are not prepared to 
agree with those who state that the use of pitui- 
trin is never followed by ill effects. Among our 
cases, III, XVI and XXXVI were followed by 
marked asphyxia livida in the child. All chil- 
dren were subsequently revived. It is probable 
that this is due, as ha^ been mentioned previous- 
ly, to severe compression of the fetus, particular- 
ly of the head and to h}7)ercarbonization of the 
fetal blood from constriction of the placental 
site. Premature separation of the placenta oc- 
curred in none of our cases, neither did we find 
severe postpartum hemorrhage more likely to 
occur. We have not seen tetanus uteri and 
think it not probable, provided a small initial 
dose is given, although in some cases the pains 
come in quick succession. Rupture of the uterus 
is not likelv if the cervix is dilated and there 
is no serious obstruction to labor. 

In four cases, XXXIV, XXX\n[II, 
XXXIX and XL, the patients complained of 
feeling faint very shortly after injection. The 
lips became cyanotic and there was a cold 
sweat over the brow and extremities. Patients 
XXXVIII, XXXIX and XI also complained 
of nausea, while in case XL there was moderate 
headache and irregular pulse. Heaney reports 
the same exf>erience with one of his cases. 

Conclusions, — In conclusion we niav sav that : 

(1) Pituitrin is best administered intra- 
muscularlv. 

(2) The initial dose should not exceed one 
to one and one-half cubic centimeters. Large 
doses during labor are equivalent to ergot and 
should not be given. 

(3) In induction of labor at term the re- 
sults are not satisfactorv. 

(4) In the presence of an undilated cervix 
pituitrin should be given only in exceptional 
cases. 



(5) The best results are obtained in the 
second stage of labor. 

(6) In an occasional case the preparation is 
apparently inert. 

(7) It should not be given in the presence 
of serious obstruction to labor. 

(8) In moderately contracted pelves and 
especially in outlet contraction the results are 
good. 

(9) The forceps operation may often be 
averted or rendered easier by the proper use 
of pituitrin. 

(10) In Cesarean section pituitrin should 
not be oriven before deliverv of the child. 

(11) The effects on pulse and blood pressure 
are not constant, but pituitrin should not be 
used in conditions associated with high blood 
pressure. 

(12) Urination after delivery seems to be 
facilitated. 

(13) The administration is sometimes fol- 
lowed by untoward symptoms. 

(14) In postpartum hemorrhage the results 
are not better than those obtained bv the use of 
ergot. 

(15) Pituitrin has no place in normal ob- 
stetrics, and should be given only in the presence 
of suflficient indication, e. g. inertia, moderately 
contracted pelves, etc. 
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BEPORT OF (1) A CASE OF LYMPH AN- 
GIOMA CIRCUMSCRIPTUM. 

{%) A CASE OF LOCALIZID SCLERO- 

DERMIA. 

Udo J. Wile, A.B., M.D. 

Professor of Derroatolofy and Syphilology, Unlrerslty of 

Michigan. 

The case which I wish to present this evening 
is one of unusual interest and one of extreme 
raritv. It is the second case of its kind to have 
occurred in this clinic and one of the very few 
which it has been my opportunity to see and 
studv. The lesions, as you see them, occur on 
the side of the neck. They appear in the 
form of split pea sized, translucent lesions, 
in which there is fluid. Over the surface of 
most of them you will note the presence of 
dilated bloodvessels, giving at first glance 
the impression that hemorrhages had occurred 
into the fluid content of the lesions. The lesions 
are distinctly grouped. Attention is called to 
the fact that there is no inflammatory reaction 
near or about them. Just above the group of 
lesions there are to be noticed a few depressed 
scars. These the patient states are the result 
of burning with carbolic acid, which was applied 
a number of years ago in the hope of destroy- 
ing the condition. 

In the differential diagnosis we have to con- 
sider herpes zoster, herpes simplex and the con- 
dition under discussion, lymphangioma circum- 
scriptum. The absolute absence of inflamma- 
tory reaction and the apparent quiescence of the 
lesion, its duration over many years, unchanged, 
easily serve to differentiate it from either herpes 
simplex or herpes zoster. 

The varicosities of the superficial l3rmph ves- 
sels and spaces are rare forms of tumors, as in 
this case, they are usually pearly or pinkish red, 
thick walled vesicles, many of which have min- 
ute telangiectases in association with them, 
and in many of which there mav even be true 
angiomata of the cavernous type. Histopatholog- 
ically one finds in such cases dilatation and new 
growths of the lymph channels, which appear as 
large spaces in the cutis extending up into the 
epidermis, causing a pressure atrophy of the 
latter, these spaces all being lined by endotheli- 
um. Spontaneous rupture may give rise to 
continuous leakage of lymph, but unless the 
growth is radically excised, simple interference 
or excision into the lesions gives rise to recur- 
rences. We have decided in this case, at the 
patient's request, to remove the growth by ex- 
cision, which offers the best cosmetic result for 
the patient and at the same time offers an op- 



portunity for pathologic study of a rare condi- 
tion. 

Case 2, Localized Sclerodermia, — The sec- 
ond case which I wish to present is one again 
in which the differential diagnosis is both im- 
portant and difficult. The patient presents over 
the skin of the right breast a firm, ivory white, 
indurated patch. This, as you will note, is rath- 
er irregular on the border and the surface is 
somewhat glistening. It is distinctly lardaceous 
to the palpating finger and stops rather abruptly 
at its free margin. 

The lesion resembles, I think, somewhat 
closely the infiltration that occurs in the skin 
from breast carcinoma. There are manv fea- 
tures on close examination which speak against 
this diagnosis. In the first place I should like 
to call attention to the fact that neither the 
nipple nor the areola is involved in the dis- 
ease process. The lesion, as you note, complete- 
ly encircles both the areola and the nipple, 
without, however, in any way involving them. 
There is also no involvement of the deeper 
breast tissues and there are no enlarged glands 
in the axillae. The mass is painless and there 
is complete absence of any inflamgnatory reac- 
tion. 

The case is presented to you as one of typical 
morphoea, or localized sclerodermia. These 
patches Jlre usually found anywhere on the body. 
Their etiology is obscure and their pathologic 
change is like that of true sclerodermia, prin- 
cipally associated with vascular obliteration. Dr. 
Stokes is at this moment studying the histopa- 
thology of morphoea this case being the third, 
which we have had the opportunity of studying 
during this past year. 

The lesions usually start as small, indurated, 
ivory white patches with a distinct hyperemic 
border. They may disappear spontaneously and 
when this occurs thev are usually followed bv 
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atrophy of the skin involved. The patches may 
be multiple or single. In my experience the 
lesions have more frequently been two or three 
in number. Therapeutically there is nothing 
which seems to influence them, nor is there any 
marked indication for treatment as the disease 
seldom carries an unfavorable prognosis with it, 
so far as life is concerned. This of course dis- 
tinguishes it from the generalized form of 
sclerodermia. 



REPORT OF TWO CASES OF AMEBIC 

• DYSENTERY. 

Harry Burke Schmidt, M.D. 

(F^oin the Department of Internal Medicine, University of 

Michigan) . 

The first patient, Mr. T. T., age 38, publisher, 
married, American, entered the University Hos- 
pital on March 15th, 1914, complaining of 
weakness, flatus and recurrent attacks of diar- 
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rhea of fifteen years duration. The family 
and personal history are negative. He has been 
in St. Louis, Mo., for a few days, Jacksonville, 
and St. Augustine, Florida for ten days, other- 
wise has always lived in Michigan. The present 
illness began fifteen years ago with nausea after 
eating. This lasted for a month at which time 
he was verv nervous and overworked. He vom- 
ited occasional! V. There was an insidious onset 
of diarrhea a vear later and since this he has 
never had a formed stool. The stools have never 
been clay or tar colored. He has never noticed 
any pure blood in the stools, but considerable 
mucus. His appetite has been mjore or less 
capricious, though there is no history of in- 
digestion. He has not been indisposed enough 
to go to bed. He has lost fifteen pounds in the 
last fifteen years. The physical examination is 
negative. There is nothing seen in his rectum 
to explain his trouble. On examination the 
stools are of a vellowish fluid consistencv with 
some undigested food particles and considerable 
mucus. No microscopic blood was observed. 
The occult test has been repeatedly positive. 
Microscopic examination disclosed swarms of 
trichmonas intestinalis, a few red blood cells 
and three ameba with ver}^ rapid ameboid mo- 
tion. One of the organisms was observed for 
a considerable length of time. It was not over 
sixteen microns in diameter; the movement was 
progressive and very rapid during which the 
ectoplasm and endoplasm could be easily dis- 
tinguished. The organism finally came to rest, 
at which time the nucleus could be discerned as 
a small refractive body with an apparently thick 
capsule. The organism at rest was perfectly 
spherical and the ectoplasm and endoplasm 
could not be differentiated; there were many 
fine granules which began to circulate first in 
one direction and then in an opposite direction 
about the periphery of the cell. At this stage 
the observation was discontinued. At no time 
were any red blood cells seen in the ameba. 
Stomach, urine, blood and blood pressure were 
negative. 

The patient was placed in bed on a finely 
divided diet with emitin hvdrochloride, hv- 
podermically, one-sixth of a grain, three times 
a dav. Under this treatment his stools have be- 
come formed, and the mucus has entirely disap- 
peared. The patient was discharged May 1% 
1914, apparently well. 

Case 2. The second patient,, Mr. L. M. age 
29, American, single, entered the Hospital on 
March 30th, complaining of bloody diarrhea. 
His family and personal historv' are negative. 
He has never been out of the state of Michigan 
excepting for a few days in Windsor, Canada. 



The present illness began August 15, 1913 with 
a sudden onset of bloody diarrhea. His previous 
health had been good. Since this time he has 
had from five to six bloody stools a day accom- 
panied by griping pain. During this attack he 
had no fever. After two months of rest in bed 
he lost sixty pounds. Under further treatment 
he regained this weight and became apparently 
well. The second attack began March 15, 1914, 
the complaint being the same as before with the 
exception that he has had an afternoon tem- 
perature each day. The physical examination 
is negative. Examination of the blood shows 
3,720,000 red blood cells, 19,200 white cells and 
65 per cent, hemoglobin, 75 per cent, polymor- 
phonuclears, with 5 per cent, eosinophiles, 20 
per cent, mononuclears. The urine and blood 
pressure were negative. The rectal mucous 
membrane has a red beefy appearance with 
numerous pin point bleeding spots, no ulcers 
being seen. The stools are of a fluid consisten- 
cy and of a dark red color. There is consider- 
able mucus. Microscopic examination shows 
numerous red blood cells, large numbers of 
ameba with slow ameboid motion. The organ- 
isms while at rest have a relatively large nucleus 
with a coarse granular endoplasm. The ecto- 
plasm is not made out. However, the ectoplasm 
could be seen during the movement. No red 
blood cells were seen in any of the organisms. 
A diagnosis of amebic dysentery was made in 
this case, because of the ameba found in the 
stools and because no other condition could be 
found to explain the symptoms. Tubercle bacilli 
were looked for but none found. From the 
description of the above organism one would 
be inclined to include it under the nonpatho- 
logic entameba. 

Xo cultures nor stains were made for the 
purpose of differentiating the organisms. It 
takes a trained biologist to be at all sure of the 
classification of these organisms, but in any 
given case of unexplained diarrhea with ameba 
in the stools, it would be advisable to treat the 
case as amebic dysentery. 

The use of emitin hvdrochloride in amebic 
dysentery has been wide spread in the past year 
or two. Many good results have been reported. 
As much as four grains per day has been given . 
without untoward symptoms. Our first patient 
apparently had a very good result from this 
treatment. The improvement in the second 
case has been almost nil, about the only change 
to be noted being the diminution in the amount 
of blood, and this niay be explained by the fact 
that emitin causes tonic contraction of non- 
striated muscle and constriction of the arter- 
ioles. 
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A CRITICAL REVIEW OF FIVE HUN- 
DRED PUBLISHED AND UNPUBLISH- 
ED CASES OF ABDOMINAL CESAR- 
EAN SECTION FOR ECLAMPSIA.* 

Reuben Peterson, M.D. 

Profesflor of Obstetrics and Gynecology, Unlrersity of Michigan. 

Three years ago I published the results of 
an analysis of 530 published and unpublished 
eases of eclampsia treated by vaginal Cesarean 
section. Even if the conclusions of that paper 
have not been accepted in their entirety, at least 
their presentation has given rise to free discus- 
sion and in that way good has resulted. For the 
past three years I have been engaged in col- 
lecting published and unpublished cases of 
eclampsia treated by abdominal Cesarean sec- 
tion in order that I might be in a position to 
study carefully the results of this method of 
treating eclampsia. The work was begun with 
no idea of proving or disproving the value of 
this operative procedure in eclampsia. It was 
proposed to make it a study, an impartial 
analysis of cases where the uterus had been 
emptied by the suprapubic route either in the 
interest of the eclamptic woman or her child. 
This should be clearly understood at the outset 
for the value of the work will depend largely 
upon how the cases have been collected and 
whether they have been studied with an un- 
biased mind. Everyone knows how easy it is to 
prove or disprove anything by statistics, and 
because this is resorted to so frequently by vio- 
lent partisans a doubt has arisen as to the 
value of medical statistics. This is a mistake 
in my opinion for an impartial scientific statis- 
tical study of any medi(»l topic is exceedingly 
valuable and well-nigh indispensable in judg- 

*Re«d In abstract Jane 10. 1014 and published In fuU in 
fb% Anwrican Jonmal of Obstetrics, Jnne, 1914. 



ing of the value of certain lines of treatment. 

The same method was employed in the col- 
lection of the present series of cases as was 
used in preparing the article on vaginal Cesar- 
ean section. Letters were sent to prominent 
obstetricians, gynecologists and surgeons in this 
country and abroad stating the purpose of the 
research work and requesting the privilege of 
including in the statistics any cases of eclamp- 
sia in which abdominal Cesarean section had 
been performed. In addition the letter stated 
that the writer would consider it a favor to be 
referred to any one who had had occasion to 
treat eclampsia by this method. Through the 
kindness and courtesy of many correspondents 
I have been able to gather together for statis- 
tical purposes 600 published and unpublished 
cases of abdominal Cesarean section for eclamp- 
sia. When this number was reached the polls 
were closed, so to speak, in order that the cases 
could be analyzed and conclusions drawn from 
such analysis. Otherwise the number could 
have been indefinitely augmented since at the 
present time the operation is far more frequent- 
ly performjed than was the case a few years ago. 

As in the former paper no case was included 
in the list where there was not at least one dis- 
tinct eclamptic seizure. This criterion was 
established not to emphasize the importance of 
the eclamptic convulsion but for the purpose of 
having some standard to go by. For obviously 
it would have taken us too far afield to include 
in the list cases where the operation had been 
performed for the toxemia of pregnancy. 

In spite of the fact that more than one-half 
of the cases, 276 out of 600, were performed 
by Amterican operators, it is not safe to conclude 
that relatively abdominal Cesarean section is 
performed more frequently for eclampsia in this 
country than abroad since naturally my requests 
for unpublished cases were complied with more 
generally in this country. Germany, for in- 
stance, furnished over twice as many published 
cases as did America, ninety-five as against 
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forty-six, yet only thirty-three unpublished 
oases were sent me by German operators. 

Of especial interest is the fact that the 500 
cases of abdominal (^esarean section for eclamp- 
sia represented the work of 259 operators. In 
other words, the operations were performed not 
by a few men with large clinical material to 
draw from and with the skill that comes from 
opportunities, but by many operators from 
many countries. This after all is a far better 
index of the value of an operative procedure 
for a certain condition than where many oper- 
ations are confined to a few men whose results 
perhaps the average surgeon would have difl5- 
culty in equalling. For any line of treatment 
in eclampsia to be of any value must be within 
the reach of the great body of practitioners, 
since they see the eclamptic first and must either 
carry out the treatment or call in someone to 
do it for them. 

The maternal mortality. — Since it is general- 
ly agreed that the interests of the mother take 
precedence over those of her child in a case 
of eclampsia, it seems fitting that the maternal 
mortality resulting from the series should be 
first considered. But I have come to the con- 
elusion that in all fairness to any operative 
procedure in eclampsia or for that matter any 
treatment of this complication of pregnancy, 
the mortal itv must be arrived at in such a man- 
ner as to show its true value. I mean bv this 
that today we are only interested historically 
in the results obtained bv abdominal Cesarean 
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section for any obstetric condition when the 
operations were performed before the days of 
asepsis or before obstetricians began to realize 
the operation under discussion could not be 
performed safely if prior attempts had been 
made to deliver by the natural passages. 

Obstetrics in general and obstetric surgery 
in particular have been slow to respond to the 
advances in surgical technic which have taken 
place during the past thirty years. It is 
a matter of common knowledge that the 
operator who is most painstaking in 
the aseptic technic of his abdominal 
and plastic work will be guilty of the greatest 
carelessness in his obstetric surgery. This lack 
of care is an undesirable inheritance from a 
host of obstetricians who were not trained in 
surgical technic, since their surgical experience 
was limited to this one field. While manv 
deaths resulted from poor technic, so great was 
the natural resistance of the parturient woman 
that the mortality from sepsis did not reach 
alarming proportions so long as the operative 
procedures were from below, in other words if 
the peritoneal cavity were not invaded. But it 
was another story when this happened. Then 
the mortality was very high for the peritoneum, 
contaminated by puerperal septic organisms, 



became rapidly the seat of general inflamma- 
tion and death resulted from peritonitis. 

Since abdominal Cesarean section involves 
the opening of the peritoneal cavity it is ob- 
viously unfair to include in the mortality fig- 
ures, except for comparison, patients operated 
by this method before the days of asepsis or 
before obstetricians realized the contraindica- 
tions to the operation from the standpoint of 
sepsis. If such cases are included in the statis- 
tics, the figures do not show the results of the 
treatment of eclampsia by abdominal Cesarean 
section, but the results of such operative treat- 
ment plus sepsis which places the mortality far 
higher than it should be. 

In addition, it must be understood that a 
small number of cases is of little avail so far 
as statistics are concerned. Results obtained 
in the treatment of a few cases may be far 
different when more patients are subjected to 
the same treatment. For this reason among 
others I have waited before publishing results 
until conclusions could be drawn from hundreds 
and not dozens of cases. 

For the reasons outlined above I have divided 
the 500 cases chronologically into two groups: 
first, those occurring prior to 1908 and second, 
those operated upon between 1908 and 1913. 
The latter period was selected only because it 
furnished the requisite number of cases from 
which to draw conclusions and for no other pur- 
pose. 

Between 1908 and 1913 there were 283 cases 
of antepartum eclampsia where the uterus was 
emptied by abdominal Cesarean section with 
seventy-three deaths or a maternal mortality 
of 25.79 per cent. During the first period, that 
is, up to 1908, there were 198 cases with nineiy- 
five deaths or a mortality of 47.97 per cent. 
There were twenty-nine cases of the 500 where 
the year of the operation was not given, there- 
fore so as to be absolutely accurate, these cases 
were omitted in making up the mortality fig- 
ures. For the sake of completeness and com- 
parison and for no other reason it may be well 
to state that in the 500 cases there were 174 
deaths or a total mortality of 34.8 per cent. 

Inasmuch as the value of the statistics in 
this paper depends upon the arrangement of the 
cases in groups from the standpoint of the date 
at which the operations were performed, further 
explanation in favor of the plan adopted may 
be necessary. Total mortalities obtained by col- 
lecting cases where operations were performed 
either before the advent of asepsis or where 
the latter was imperfectly carried out are of 
little value for us todav. If we wished to obtain 
an accurate idea of the mortality of the removal 
of fibroids of the uterus by hysterectomy, either 
supravaginal or complete, we would not think 
of collecting operations from the literature ap- 
pearing during the time gynecologists were try- 
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mg out different forms of operative technic. 
Statistics based upon such cases would be quite 
valueless, so far as our present day viewpoint is 
concerned. Of what value would be a statistical 
study of the mortality incident to the operation 
for appendicitis based upon a series of opera- 
tions some of them performed in the days when 
we operated only as a last resort, or waited until 
an abscess had formed about the appendix? 

It is absolutely necessary to study the results 
of operations by the group methods, if great 
changes in operative technic have arisen during 
the period in which the cases in the entire series 
have occurred. Yet this seems to have been lost 
sight of in the statistical study of abdominal 
Cesarean section for eclampsia. 

Routh has recognized the necessity of group- 
ing chronologically cases of abdominal Cesarean 
section performed for different obstetric condi- 
tions. He collected 1282 cases of this operation 
performed by obstetricians and gynecologists 
of the United Kingdom who were living June 
1, 1910. He was able to collect in all 1058 cases 
of abdominal Cesarean section for contracted 
pelvis with a mortality of 9.7 per cent. Up to 
1891 there were 26 cases with a mortality of 
30.7 per cent, while from 1906 to 1910 (uncomr 
pleted five years) there were 602 cases with a 
mortality of 6.1 per cent. Thus if the cases had 
not been grouped, the mortality for abdominal 
Cesarean section for contracted pelvis would 
have stood at 9.7 per cent., while with present 
day methods it is 8.5 per cent, lower. It also 
follows the greater the number of cases in the 
earlier periods, the higher the total resultant 
mortality will be, hence the greater the error. 

So far as I have been able to observe all 
mortality statistics of abdominal Cesarean sec- 
tion for eclampsia have almost without ex- 
ception been made without regard to 
when the operations were performed, hence 
are valueless so far as furnishing us with 
a correct valuation of the operation as 
it stands today. Routh is no excep- 
tion to the rule, for, while recognizing 
the necessity for the grouping system as regards 
his own statistics, he quotes Kettlitz as having 
collected twenty-eight cases with fourteen 
deaths, TTillman forty cases with twenty-one 
deaths, Streckeisen twenty-six cases with eight 
deaths. The total mortality of the operation 
in eclampsia in 105 cases was 47.6 per cent. Bjr 
his own reasoning this mortality must be too 
high, how much too high could only be ascer- 
tained by grouping the cases he quotes. 

^'Moran collected 116 cases of abdominal 
Cesarean section from the literature with a 
maternal mortality of 48.9 per cent. He tries 
to rectify this unquestionably excessive mortal- 
ity by grouping 53 cases occurring from 1901 
to 1911 with a maternal mortality of 32.32 per 
cent. But he failed to realize what I have already 



pointed out that obstetric surgery and especially 
abdominal Cesarean section have not advanced 
as rapidly as have other departments of surgery. 
Only within the past five years has it begun to 
dawn upon the mind of the obstetric surgeon in 
general that we can not remove the child by the 
suprapubic route without a high maternal mor- 
tality if attempts have been made to deliver 
from below or even if many vaginal examina- 
tions have been made.^^ 

I have been rather insistent upon explaining 
the necessity of the group method of making 
up mortality statistics since totally erronjeous 
figures are quoted by those who oppose the oper- 
ative treatment of antepartum eclampsia. 
Zinke, for instance, quotes Moran's 32.32 per 
cent, mortality and says "if this is advancement, 
the writer fails to see it.^^ The same writer % 
quotes Routh as reporting seven cases of Cesar- 
ean section for eclampsia with four deaths or a 
mortality of 57 per cent, and then adds "Think 
of it.^^ The great trouble is the. lack of thinking 
going on all the time in regard to mortality 
statistics. Zinke might just as well have picked 
out a single case report where death followed 
the operation and asked us to think of a 100 
per cent, mortality. What has the mortality 
resulting from seven cases to do with any ques- 
tion ? When will we learn that statistics made 
up from less than one hundred cases of any 
condition must be quoted with reservations? 

Dr. Zinke is impressed with the importance 
of the results of his last thirty cases of eclamp- 
sia treated medicinallv with a maternal mor- 
tality of 13.3 per cent. Such results are to be 
commended because so mlany mothers out of the 
thirty lived but the series is rather small to be 
of any great importance in determining the 
value of any kind of treatment. His next thirty 
cases mav show verv different results. A small 
number of cases can be used to prove almost 
anything. By using this method Zinke^s claim 
to the superiority of medicinal over operative 
treatment of eclampsia could be overthrown at 
once by statistics furnished by one operator in 
my own series. This operator had fourteen ab- 
dominal Cesarean sections for eclam^psia with 
one death or a maternal mortality of 7.14 per 
cent. Still one would hardly claim this to be 
the average mortality of eclampsia treated by 
abdominal Cesarean section. 

In a previous article certain figures were 
given of the results of the five operators sending 
in the largest number of cases (9.5 per cent, 
mortality in 42 cases) and the mortality of 
120 cases furnished by twenty operators having 
five cases or more. Since these figures were 
published it has been found that some of these 
twenty operators had been credited with cases 
in reality performed by others but reported by 
them in correspondence. The corrected list 
shows that during the period from 1908 to 1913 
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thirteen men performed five or more abdominal 
Cesarean sections for eclampsia. In all there 
were 91 cases with seventeen deaths or a mater- 
nal mortality of J 8.68 per cent. This is a re- 
markable showing for a series numbering nearly 
one-fifth of the entire series of five hundred 
eases. 

The mortality records of the different opera- 
tors vary from no mortality at all up to 60 per 
cent., always keeping it clearly in mind that the 
percentages are made up from a small number 
of cases. I have no means of knowing the con- 
ditions of HenkePs and Mullall/s patients be- 
fore operation but Davis has explained the 
reason for the high mortality in his and Mar- 
koe's cases at the N'ew York Lying-in Hospital 
by saying that their material was made up of 
many moribund and septic patients. As I shall 
show later abdominal Cesarean section for 
eclampsia is contraindicated under these con- 
ditions. Deducting the fifteen cases of these 
two operators we have seventy-six cases with 
ten deaths or a maternal mortality of 13.15 
per cent., by a curious coincidence a fraction 
of a per cent, less than that quoted by Zinke 
for his thirty cases treated medicinally. 

I am fully aware of the danger of drawing 
conclusions from such a small number of cases, 
although the number is over twice as large as 
that quoted by Zinke. I am also aware that 
there is danger in excluding cases for apparently 
good and sufficient reasons, hence I have been 
careful to explain just how and why such exclu- 
sions were made and have refrained from draw- 
ing conclusions. Still the series in whole or 
in part is interesting as showing the results 
of abdominal Cesarean section for eclampsia 
in the hands of m^n who have had experience 
with the operation under consideration. 

While 25.79 per cent, can not be considered 
a low maternal mortality for the treatment of 
^ampsia, it is surprisingly low for abdominal 
Cesarean section in this complication of preg- 
nancy. An operation carrying with it a 40 
^r 50 per cent, mortality woidd only be per- 
sisted in because of urgent necessity, never as a 
matter of choice. If, however, the figures stand 
at 25 per cent, with every prospect of being 
still further reduced if certain features making 
for a high mortality can be eliminated, abdom- 
inal Cesarean section at least must be given a 
respectful hearing as a treatment of certain 
cases of eclampsia provided operative treatment 
is to be employed. 

Later, certain facts will be brought forward 
explanatory of the high mortality (25.79 per 
cent.) attendant upon this operation, that is, 
high as compared with other methods of treat- 
ment. Now I merely wish to emphasize the fact 
that the old mortality figures of this operation 
for eclampsia are incorrect. 

In another article I have proved the advan- 



tages of operative delivery in eclampsia over 
medicinal treatment and spontaneous labor. In 
200 cases of eclampsia occurring between 1900 
and 1912 where the patients were delivered 
spontaneously the maternal mortality was 18.96 
per cent, while in 1496 cases treated by oper- 
ative delivery during the same period the ma- 
ternal mortality was only 14.8 per cent., an 
advantage of 4 per cent, in favor of operative 
delivery. 

The advice of those who urge the medicinal 
treatment of eclampsia while the woman is 
undelivered is irrational as a working rule. 
Certainly it does not give the operative treat- 
ment of eclampsia a fair show, for its advo- 
cates say, "use every means except surgical in 
antepartum eclampsia and then if the fight is 
going against you empty the uterus.^^ There 
can be only one result of such delayed opera- 
tion, a high maternal and fetal mortality. 

While the number of antepartum convulsions 
may not be an exact index of the patient's con- 
dition, in a general way they do furnish this 
information. The chances of an eclamptic with 
one convulsion are infinitelv better than are 
those of the patient who has had twenty-five. 
But it is a mistake to endeavor to compile 
statistics from what follows a certain number of 
convulsions. Especially is this true if we are 
dealing with a small number of cases. For 
instance, it was a mistake in my former article 
to give the mortality percentages separately 
after from one to ten convulsions. Immediate- 
ly the eye took in the fact that the table showed 
that the maternal mortality where the opera- 
tions were performed after the first convulsion 
was 18.51 per cent, while in fourteen cases 
where the operations were performed after the 
ninth convulsion the mortality was only 7.14 
per cent. Although this was explained in the 
text, the explanation counted for little. 

The convulsions in relation to the maternal 
mortality have been considered in two large 
groups, first all the cases between 1908 and 1913 
arranged according to whether the operations 
were performed after from one to five convul- 
sions or after six or more convulsions. The 
second group has been worked out in a simdlar 
manner as regards the time after the convul- 
sions the operations were performed but has also 
been arranged according to whether the con- 
vulsions ceased or continued after the opera- 
tions. 

(a) There were 213 cases in the first group. 
Of these there were 124 operations after from 
one to five convulsions with 25 deaths or a 
maternal mortality of 20.32 per cent. This is an 
exceedingly low mortality from an operative 
procedure which has been thought to carry with 
it a death rate of nearly 50 per cent. It will 
be noticed that the mortality is 5 per cent, 
lower when the operations have been performed 
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after a few convulsions than where there has 
been delay in emptying the uterus. 

If to this immediate emptying of the uterus 
or at least its emptying shortly after the onset 
of the convulsions be added non-contamination 
of the puerperal tract from below by the 
avoidance of or limitation of vaginal examina- 
tions or attempts at delivery a maternal mortal- 
ity is found which more nearly represents what 
should be accomplished by the suprapubic route. 
For out of the 124 operations there were sixty 
where no or only one or two vaginal examinations 
were made and where no attempts were made to 
deliver from below. There were onlv nine 
deaths after these sixty operations or a maternal 
mortality of 15 per cent. Granting this to 
be a small number of cases, as far as they go 
they indicate that in clean cases with clean 
surgery, perforraed after a few convulsions the 
maternal mortality compares very favorably 
with other forms of eclamptic treatment. Also 
it holds out a hope that under equally favorable 
circumstances the same or even better results 
can be obtained in a larger number of cases. 

I have no argument with those who attempt 
to explain such figures by saying that a large 
proportion of such operations were probably 
useless and that many of the patients would 
have recovered without them. Such statements 
are as worthy of notice as would be the sug- 
gestion that probably the drugs used in the 
medicinal treatment of eclampsia were inert 
and therefore might just as well not have been 
administered. The point is that the patients 
were eclamptics as shown by the convulsions and 
other symptoms and that they recovered after 
the uterus was emptied by the suprapubic route. 
This does not mean that everv woman with 
eclampsia should be subjected to the same 
treatment or that equally good results may not 
be obtained bv other methods. That is another 
question altogether and must be considered 
separately. But nothing is gained by trying to 
explain a mortality by suggestions which do not 
explain and besides are foolish in the extreme. 

The increase in mortalitv due to delav is shown 
by the fact that in eighty-nine eclamptics where 
the operations were performed after the sixth 
convulsion there were twentv-seven deaths or a 
mortality of 30.38 per cent. This is 10 per 
cent, higher than after quick delivery and 6 
per cent, higher than the total mortality during 
this same period. 

(b) Where there is a cessation of convulsions 
after the uterus has been emptied the presump- 
tion is that the patient is in better condition 
than where the convulsions continue, although, 
as we have seen, death occurs in a certain per- 
centage of these cases. But these deaths may 
have occurred from delay in operating even if 
no convulsions follow. This is shown by the 
fact that in sixty cases where there was a ces- 



sation of the convulsions after the operations 
where the latter were performed after from one 
to five convuulsions, there were eight deaths or a 
maternal mortality of 13.33 per cent. In fifty- 
two cases under the same conditions except that 
the convulsions continued there were fourteen 
deaths or a mortality of 26.92 per cent. We 
are forced to the conclusion then that this dou- 
ble as high mortality was due to the fact that 
even with immediate operation after the onset 
of the convulsions the patients were so toxemic 
that death followed in spite of operative treat- 
ment. 

Where the abdominal Cesarean sections were 
performed after more than five convulsions in 
thirty-eight cases there were ten deaths or a 
mortality of 26.31 per cent, where there were 
no convulsions after the operations. In forty- 
four cases under the same condition, except that 
the convulsions continued, there were sixteen 
deaths or a mortality of 36.36 per cent. 

From 1908 to 1913 there were 248 children 
delivered bv abdominal Cesarean section with 
nine deaths or a fetal mortality of 3.62 per cent. 
Up to 1908 there were 133 cases with sixteen 
deaths or a fetal mortality of 12.03 per cent. 
Thus it will be seen that the fetal mortality in 
the first period was almost four times as great 
as that during the five year period, from 1908 
to 1913. 

Just as the maternal mortality was lowest 
when the uterus was emptied early after the 
first convulsion, so the lowest fetal mortality 
(2.54 per cent.) occurred in the period from 
1908-1913 wh'ere the operations were performed 
after from one to five convulsions, that is, under 
good technic and that before the child as well 
as the mother was overwhelmed by the eclamp- 
tic toxin. Faulty technic probably accounted 
for double this mortality up to 1908 for in both 
groups of cases the operations were performed 
equally early. 

The highest fetal mortality (26.52 per cent.) 
was found in forty cases where the operations 
were performed before 1908 and after six or 
more convulsions. Even in the five year period 
the fetal mortality is high (7.89 per cent.) 
compared with the 2.54 per cent, mortality 
obtained through prompt operating and good 
technic. 

Zinke in thirty cases of eclampsia reports a 
fetal mortality of 50 per cent. Lichtenstein 
after certain exclusions had a fetal mortality 
of 25 per cent, in fifty children bom after the 
venesection and narcotic treatment. After var- 
ious methods of delivery with some exclusions 
in 1487 cases there were 460 children died or a 
fetal mortality of 31.2 per cent. In the light 
of such figures the obstetrician is bound to 
consider the rights of the fetus when by a 
certain operation the fetal mortality can be 
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reduced to 2.54 per cent, with a maternal mor- 
tality in sixty cases of 15 per cent. 

Vaginal examinations prior to the abdominal 
Cesarean sections and the maternal mortality. — 
Tt is exceedingly difficult to obtain from* pub- 
pi ished cases or from the questionaire accurate 
information regarding possible contamination 
of the genital tract through vaginal examina- 
tions. Routh's analysis of abdominal Cesarean 
section cases has shown the danger of frequent 
examinations or attempts at delivery since the 
maternal mortality under these conditions is 
34.3 per cent, in comparison with 2.9 per cent, 
where the operations have been performed when 
the patients were not in labor and the mem- 
branes unruptured. But it is too much to ex- 
pect that any great proportion of eclannptics 
will be subjected to abdominal Cesarean section 
without first being subjected to thorough ex- 
amination, nor could this be desirable. In the 
great majority of cases eclampsia comes sud- 
denly without warning and without previous 
knowledge of the size of the bony pelvis or the 
soft parts. Hence at least one vaginal exami- 
nation is almost always necessary. 

Again, it is impossible to ascertain from a ques- 
tionaire the manner in which the vaginal ex- 
aminations were made. It is perfectly possible 
to make a number of such exanHinations in ac- 
cordance with an aseptic technic so perfect as 
to be almost without danger. On the other 
hand it is equally possible to infect the woman 
through a careless technic by one vaginal ex- 
ploration. 

In 188 cases during the five year period it 
was distinctly recorded that one or more vaginal 
examinations were made. There were fifty-five 
deaths among these patients or a maternal mor- 
tality of 29.25 per cent., distinctly higher than 
the totsl maternal mortality (25.79 per cent.) 
during this period. Again combining the few 
cases where it was distinctly stated that no 
vaginal examinations were naade with those 
cases where no statement was made, ninety-five 
in all, we find there were eighteen deaths or a 
maternal mortality of 18.94 per cent. 

As far as this evidence goes we are justified 
then in concluding that a certain proportion of 
the deaths during the five year period were 
due to prolonged or badly conducted vaginal 
examinations with the understanding that such 
examinations would have been productive of far 
less mortality had not the peritoneal cavity and 
the uterus been opened subsequently. 

Summary and Conclusions. 

1. Since the 500 cases of abdominal Cesar- 
ean section represent the work of 259 operators 
they are a very fair index of the present status 
of the operation as a method of treating ante- 
partum eclampsia. 

2. Since the results of operative obstetrics, es- 



pecially abdominal Cesarean section are far 
better at the present time than formerly, the 
value of the operation sls a method of treat- 
ment of eclampsia can only be judged by group- 
ing the cases chronologically. 

3. Between 1908 and 1913 there were 283 
cases of eclampsia treated by abdominal Cesar- 
ean section with seventv-three deaths or a ma- 
ternal mortality of 25.79 per cent. Up to 1908 
there were 198 cases with ninetv-five deaths or a 
mortality of 47.97 per cent. Hence the mater- 
nal mortality in the five year period has been 
reduced nearly one-half. 

4. Hence the old figures of a 40 to 50 per 
cent, maternal mortality from abdominal Cesar- 
ean section for eclampsia are incorrect and 
should no longer be quoted. 

5. The mortality percentage quoted above 
(25.79) probably can be considerably lowered 
by care in technic and by not making use of the 
suprapubic route where there is great probabil- 
ity that the woman has been infected from be- 
low. 

6. Nearly one-fifth of the entire series, 
ninety-one operations, were performed by thir- 
teen men having five or more cases to their 
credit, with seventeen deaths or a maternal 
mortality of 18.68 per cent. 

7. Deducting fifteen cases where the propor- 
tion of moribund and septic patients was very 
high, the remaining seventy-six cases with ten 
deaths give a maternal mortality of 13.15 per 
cent. 

8. Although an eclamptic may die after a 
single or survive after many convulsions, the 
latter must be utilized as an indication of the 
degree of eclamptic poisoning until we have a 
better method of estimating the patient's con- 
dition. 

9. Emptying of the uterus either spontan- 
eously or by artificial means while it puts a stop 
to the further elaboration of toxins from the 
fetus, the placenta or both, may not be sufficient 
to prevent further convulsions or in certain 
cases death of the mother from intoxication. 
In other words, so great has been the effect of 
the poison that convulsions continue after de- 
livery or death ensues in spite of the relief af- 
forded by emptying the uterus. 

10. In the present series convulsions ceased 
after abdominal Cesarean section in 251 out of 
457 cases or in 54.92 per cent. These statistics 
agree with those made up from thousands of 
cases of eclampsia showing that convulsions 
cease after the emptying of the uterus either 
spontaneously or artificially in from 52 to 62 
per cent, of the cases. 

11. Even where the convulsions cease after 
delivery a certain proportion of the patients die. 
In 146 cases where the convulsions ceased after 
abdominal Cesarean section during the five 
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year period (1908-1913) there were 41 deaths 
or a maternal mortality of 19.8 per cent. 

12. While the above percentage of patients 
died after emptying the uterus by abdominal 
Cesarean section after cessation of the convul- 
sions the mortality is much less than where the 
convulsions continue, since in 130 of such 
cases there were fortv-one deaths or a maternal 
mortality of 31.53 per cent. 

13. The operative treatment of eclampsia 
has never been given a fair trial. To do this 
the uterus should be emptied quickly, as soon 
as possible after the onset of the first convul- 
sion, not emptied after all kinds of medicinal 
treatment have been tried and failed. 

14. In the present series there were twenty- 
five deaths after 124 operations performed after 
one to ^ve convulsions or a maternal mortality 
of 20.32 per cent. 

15. The best results in the operative treat- 
ment of eclampsia are bound to follow imme- 
diate emptying of the uterus in cases where the 
woman has not been infected, by frequent vag- 
inal examinations or attempts at delivery from 
below. This is shown by the following: 

16. In sixty of the 124 cases where the oper- 
ations were performed after from one to five 
convulsions, where no or only one or two 
vaginal examinations had been made and where 
no attempts were made to deliver from below 
there were onlv nine deaths or a maternal mor- 
tality of 15 per cent. 

17. The increase in mortality due to delay 
is shown by a mortality of 30.33 per cent, where 
the operations were performed after the sixth 
convulsion. This is 10 per cent, higher than 
after quick delivery and 5 per cent higher than 
the total mortal itv resulting during this samie 
period (1908-1913). 

18. In sixty cases where the convulsions 
ceased after operations performed after from 
one to five convulsions there were eight deaths 
or a maternal mortality of 13.33 per cent. The 
mortality is twice as high (26.92 per cent.) af- 
ter operations performed under the same con- 
ditions except that the convulsions continued. 

19. Where the abdominal Cesarean sec- 
tions were performed after more than five con- 
vulsions there was a resulting mortality of 
26.31 per cent., where there was cessation of 
the convulsions, and 36.36 per cent, where they 
continued. 

20. The average number of convulsions in 
386 cases of eclampsia in the abdominal Cesar- 
ean series was nine where the cases were not 
grouped. The average was ten up to 1908 and 
eight from 1908-1913. 

21. Twins occurred twenty-one times in 500 
cases of abdominal Cesarean for eclampsia or in 
4.02 per cent, of the cases. This is over three 
times as frequent as are twins in normal cases. 

22. Excluding premature children and 



counting all children as living who survived 
one hour after delivery there were nine deaths 
from 1908-1913 where 248 children were de- 
livered by abdominal Cesarean section or a fetal 
mortality of 3.62 per cent. Under the same 
conditions the fetal mortality was 10.69 per 
cent., if children dying the first three days after 
delivery were counted among the deaths. Even 
estimating the fetal mortality by this method 
it is much better than by any other method of 
treating eclampsia. 

23. The fetus as well as the mother is 
affected by the eclamptic poison. The greater 
the number of eclamptic convidsions before 
delivery the greater the fetal mortality. Hence 
for the sake of the fetus the uterus should be 
emptied as soon as possible after the first con- 
vulsion. If other factors in the case call for 
abdominal Cesarean section the chances of 
the fetus will be much better than if another 
niiethod be employed. 

24. In 474 cases of eclampsia in the present 
series, 83.75 per cent, were primiparae and 16.17 
per cent, multiparae. The relatively larger pro- 
portion of primiparae was due to the fact that 
primiparous conditions, such as undilated and 
rigid cervix and rigidity of the soft parts more 
often called for the abdominal operation than 
for other methods of delivery. 

25. The maternal mortality is higher after 
abdominal Cesarean section in multiparous 
women than is the case with primiparous 
eclamptics. In the present series in 225 primi- 
parae the maternal mortality was 24.44 per 
cent, while in forty-eight mutiparae the mor- 
tality was 27.08 per cent. 

26. The fetal as well as the maternal mor- 
tality is higher in multiparae after abdominal 
Cesarean section. This is probably due to the 
greater degree of intoxication among the multi- 
parae since, in both primiparae and multiparae, 
the children, because of the nature of the oper- 
ation employed, escape the traumatisms of labor. 
The greater intoxication among the multiparae 
is probably due to their being on the average 
older than the primiparae, the average age of 
the former in seventy-seven cases being 32.6 
years while the average age of the latter in 397 
cases was 24.6 years. 

27. The maternal mortality in eclampsia 
after abdominal Cesarean section steadily in- 
creases with the age of the patients, it being 
23.63 per cent, between the ages of sixteen and 
twenty and 31.11 per cent, between the- ages of 
thirty-one and thirty-five. 

28. The number of eclamptic cases in the 
present series steadily increased from the fifth 
month of gestation up to full term, also the 
further advanced the pregnancy, the lower the 
maternal mortality. 

29. Unless the aseptic technic employed in 
attempts to deliver from below be known, ab- 
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dominal Cesarean secion is contraindicated, so 
great are the dangers of fatal peritonitis when 
the patient is infected. 

30. The high death rate of abdominal 
Cesarean section after operative procedures is 
shown by the fact that there were ten deaths in 
twenty-nine such cases or a maternal mortality 
of 34.48 per cent. This 9 per cent, increase in 
mortality over the total mortality (25.79 per 
cent.) during the same period was undoubtedly 
due to sepsis, shock and delay in emptying the 
uterus. 

31. The mortality is distinctly higher after 
abdominal Cesarean section in eclampsia, if 
vaginal examinations have been made prior to 
the operations. The danger increases directly 
with the number of examinations made and the 
lack of asepsis employed. 

32. Anv obstetric condition which makes de- 
livery by the natural passages prolonged and 
difficult mav be an indication for abdominal 
Cesarean section in eclampsia. If delivery be 
decided upon the uterus should be emptied by 
the method which will perform the work the 
quickest and with the least trauma and shock 
to mother and child. However, it must be borne 
in mind that there is more danger of sepsis 
when the peritoneal cavity is opened. 

33. With the present state of our knowledge of 
this operation for eclampsia it can not be denied 
that older and more tried methods of emptying 
the uterus in eclampsia give better results in 
eclamptics with normal pelves and soft parts, 
hence should not be lightly discarded in favor 
of the more brilliant and more easily performed 
abdominal operation. 

34. But with a maternal mortality after 
abdominal Cesarean section of 18.68 per cent, 
in 191 cases of eclampsia in one series, 13.13 
per cent, in seventy-six cases in another and 
15 per cent, in sixty cases where the uterus was 
emptied after a few convulsions, the operation 
under consideration has reached a stage where 
it can no longer be disregarded by obstetricians 
-who have based their opposition to the proced- 
ure upon statistics which were altogether too 
high. 

DISCUSSION. 

Dr. Harry B. Schmidt: I would like to ask 
Dr. Peterson if he has ever tried to estimate the 
amount of nitrogen retention in these cases as a 
test of the severity of the eclampsia. 

Dr. Frederic M. Loomis: I think one of the 
striking lessons of this paper is that we must in- 
sist that our students do not make reckless vaginal 
examinations of women who are about to go into 
labor. I was recently told by a student from an- 
other school with a large out-patient service that 
it is the custom there to send two or three to a 
case, each one making a vaginal examination, usual- 
ly without gloves. This is absolutely inexcusable. 
A very satisfactory examination can be made by 
rectum without any danger of infecting the woman, 
and while eclampsia is not common, I think we 
should place its spectre beside that of sepsis, and 



so conduct every labor and every examination that 
we can safely open the abdomen if necessary later. 

Dr. Conrad Georg, Sr: I should like to ask 
about how many cases Dr. Peterson has seen of 
eclampsia after the uterus has been emptied. I 
want to know what mortality he has seen in this 
variety of eclampsia. 

Dr. Reuben Peterson : I would say in reply to 
Dr. Schmidt's question that up to the present time 
I don't think any satisfactory method has been 
worked out to determine the exact condition of the 
eclamptic. Of course there have been various at- 
tempts to do so but as far as I can see, these tests 
haven't been very satisfactory and we aren't very 
much better off today than formerly. I don't think 
that the test you speak of has been used very ex- 
tensively. In answer to Dr. Georg's question, I 
may say that I have seen quite a good many cases of 
postpartum eclampsia. The mortality in these cases 
is from 10 to 15 per cent. At first sight it would 
seem as if that would speak against the treatment 
of emptying the uterus in antepartum eclampsia. 
The uterus is emptied and after some hours or 
even days the woman is taken with eclamptic con- 
vulsions. That would seem to be against the argu- 
ment that the uterus should be emptied as a treat- 
ment of eclampsia, but in reality it is not. The 
eclamptic has convulsions prior to and after the 
emptying of the uterus because of the amount of 
intoxication present. I have had a number of such 
cases. One of these was that of a woman in which 
I had no idea that the patient was in a dangerous 
condition. Two hours after I left the house she 
was seized with a violent eclamptic convulsion in 
spite of the fact that the uterus had been emptied. 
In these cases the. damage has already been done, 
the damage to the higher nerve centers, liver, kid- 
neys or brain and in spite of the benefit of the 
emptying of the uterus. It is just the same in 
surgery. You have a patient with appendicitis who 
dies following operation. The surgeon is careful 
to explain that the patient died, not from but in 
spite of the operation — in spite of the benefit de- 
rived from the surgical procedure. So in spite 
of the fact that you empty the uterus, the woman 
is so intoxicated by prior conditions that she con- 
tinues to have eclamptic seizures. She has been so 
overwhelmed by the toxins that in spite of the 
relief resulting from emptying the uterus, post- 
partum convulsions occur. 



SUMMARY OF RESULTS FROM 600 IN- 

TRAVENOUS INJECTIONS OF 

NEOSALVARSAN. 

John T. Holmes, M.D. 

Instmctor In Clinic of Dermatology and Sypfallology, UntTer> 

■Ity of Michigan. 

As the sum total of knowledge concerning sal- 
varsan and neosalvarsan has increased, the 
methods of their administration have changed. 
In the last twenty months, approximately 1239 
injections have been given in the Dermatologic 
clinic with no fatalities and only a very few 
untoward results. Since the last of September, 
1913, 600 injections in 160 cases have been ad- 
ministered. At that time the concentrated 
method of Ravaut was introduced by Dr. Wile 
and has been used since to the exclusion of 
other procedures. By this method a hvper- or 
iso-tonic solution of neosalvarsan in freshly dis- 



143 



tilled sterilized water is made and immediately 
injected. Under aseptic precautions the contend 
of a nine decigram ampoule are dissolved in ten 
cubic centimeters of water. This is aspirat- 
ed through a cotton filter into an all glass Luer 
syringe. A needle is substituted for the filter 
and the required dose immediately injected into 
a vein of the arm in the usual manner. This 
method was first introduced by Dt. Paul Ravaut 
of the St. Ix)uis Hospital in Paris. It pos- 
sesses decided advantages over the previous pro- 
cedure in which from 120 to 300 cubic centi- 
meters of water or salt solution were used as a 
solvent. By using ten cubic centimeters of 
freshly distilled sterilized water as a solvent, 
several uncertain and unreliable factors in the 
production of salvarsan reaction were eliminat- 
ed. Wechselman demonstrated several months 
ago that water, although sterilized, will produce 
severe reactions if allowed to stand too 
long previous to injection. This was thought 
to be caused by spores or from endotoxins from 
killed organismf^, other observers accusing chem- 
ical impurities such as salts of lead silicates, 
calcium carbonate and finally the sodium chlor- 
ide used to make the solution iso-tonic. As a 
result, distilled water was used, but this was 
strongly hemolytic and probably determined 
many of the untoward phenomena occurring 
after repeated injections. Ehrlich also showed 
the increasing toxicity of the drug resulting 
from oxidation upon prolonged manipulations 
preceding injection. These objections were 
practically all removed by the concentrated dose 
method. The whole procedure need not occu- 
py more than three to four minutes from the 
opening of the ampoule to the withdrawal of the 
needle from the vein. 

Tn this clinic the number of injections and 
dosage of each has been largely determined by 
careful study of the individual patient; since 
a large number of our patients are in the sec- 
ondary period and because it is advisable to 
state a definite time for residence in the Hos- 
pital, approximately the following plan has 
been followed. Four injections are usually 
given, the second one occurring two days after 
the first and the other two at five day intervals. 
The successive increase in dosage is as follows; 
for an average n>an .4, .6, .8, and .9 Gr. for the 
last. For the average woman doses of .3, .5, 
.7 and .8 Gr. are used. This dosage varies con- 
siderably according to the physical condition of 
the patient. A hospital residence of about three 
weeks is required for this course of treatment. 
Tn children suffering from hereditary lues the 
method and dosage was varied, only one injec- 
tion per week being given. Tn a number of 
cases, more than four injections were given, one 
patient with a rupial syphilid receiving ten in- 
jections without reaction. 

Tn practically all cases the therapeutic re- 



sults were excellent and coincide with the re- 
sults of other observers. Mucous membrane 
lesions healed most rapidly, and secondary le- 
sions were in almost all cases entirely involuted 
at the time of discharge. The most resistant 
lesions from a dermatologic standpoint were 
some of the gummata. 

Practically all patients showed an increase 
in hemoglobin, in weight and in general health 
and in most cases a feeling of well being suc- 
ceeded the first injection. Moderately advanced 
secondary syphilitic anemias cleared up rapid- 
ly. Those of the primary type and some of 
more doubtful diagnosis did not do so well. 
However, even in this class, with one exception 
there was marked improvement following the 
injections. 

Several cases of nephritis were treated with 
no untoward results, although one cannot say 
in view of the recent findings of Wechselman 
that the treatment is not without considerable 
danger. One patient with a blood pressure of 
21? received four injections of .2, .25, .45 and 
.3 Gr. with no noticeable reaction. Another 
patient showing advanced chronic interstitial 
nephritis and diabetes received two injections 
of .3 to .5 Gr. with no bad results. 

One patient, six months pregnant, with pro- 
fuse secondarv lesions of the mouth and skin 
received four injections of .4, .6, .8, and .8 Gr. 
followed bv mercurial treatment. As a result, 
she was delivered of a full term apparently 
healthy child who, however, showed suggestive 
stigmata and about thirty da3^s later a bullous 
eruption on the feet and arms. This result 
does not corroborate the sanguine report of 
Jeanselme who reported healthy children after 
similar treatment. 

A case of obstructive syphilitic laryngitis 
showed a rise in temperature of 100.4 degrees 
after his first injection of .3 Gr. and some four- 
teen hours later an increase in the larvngeal ob- 
struction with great difficulty in breathing. Suc- 
ceeding injections of larger amounts did not 
cause any reaction. This is an illustration of 
the so-called Herxheimer reaction. 

Another rather striking reaction occurred in 
a patient who had an intravenous injection of 
salvarsan three months preceding his entrance 
into the Hospital. Within five days after re- 
serving .3 Gr. of neosalvarsan he developed a 
seventh nerve palsy of the left side. This en- 
tirely cleared up after the subsequent injections. 
Inflammation of the optic, auditory and facial 
nerves occurred in a small number of cases 
after salvarsan. They also occur with no treat- 
ment and after treatment with mercury. 

A case of advanced secondary optic atrophy 
in the tertiary period became much worse after 
two small injections. The patient was an ad- 
vanced tabetic. A number of cases have shown 
marked slowing of the pulse succeeding the first 
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injection. In a case of late secondary lues, a 
patient addicted to the excessive use of tobacco 
showed a marked slowing of the pulse and a 
subnormal temperature. The slow pulse persist- 
ed for some days. Succeeding injections were 
well tolerated. 

Another case developed a temporary slowing 
of the pulse and a subnormal temperature about 
seven hours after his seventh injection. This 
was associated with dizziness and stupor. The 
svmptoms subsided after stimulating measures. 
No further injections were given in this case. 

Classifying the more common reactions, it 
was found that there were twentv-four after the 
first injection; ten after the second; ten after 
the third and seven after the fourth. Of the 
twenty-four following the first injection nine 
were Herxheimer reactions which consist in the 
temporary exacerbation of previous lesions and 
symptoms. This reaction is explained either 
because of the liberation of endotoxins from 
the destroyed spirochete or by a stimulation of 
the spirochetes by a dose of the drug insufficient 
to cause their death. Six patients showed a rise 
in temperature above 100 degrees. Four were 
nauseated. Two showed a decided fall in pulse 
and temperature and two suffered from severe 
headache associated with nausea. Persistent 
heachache in the secondary period has usually 
indicated cerebrospinal involvement. One pa- 
tient exhibited a transient hematuria which 
did not occur after succeeding injections. 

After the second injection there were ten 
reactions. Four of these showed an erythema- 
tous eruption which was taken as indicating 
their limit of tolerance. Three patients reacted 
with a temperature of from 101 to 103 degrees. 
Two suffered from headache and fever and one 
from nausea. It is apparent therefore, that after 
the second injection the most probable cause of 
reaction is that of drug intolerance. 

There were ten reactions after the third and 
seven after the fourth injection, most of which, 
were examples of intolerance to the drug, as 
indicated by an erythematous eruption fre- 
quently associated with a febrile disturbance. 
After such manifestations salvarsan medication 
was discontinued and treatment was continued 
with mercurv. There were two reactions with 
a subnormal pulse and temperature, one after 
the third and one after the fourth injection. 
The exact cause of this reaction cannot be given 
but it is held that in part, at least, they are due 
to the effect of the drug on the vagus. Two 
patients who had some six or eight injections 
complained of a tingling in the hands and feet. 
This gradually disappeared upon cessation of 
treatment. 

Credit is due to Professor Wile for the in- 
ception and supervision of the mode of treat- 
ment as outlined in this paper. 

Judging from the result of these six hundred 



injections, it seems justifiable to draw the fol- 
lowing conclusions. 

1. The intravenous administration of neo- 
salvarsan in selected cases is without danger. 

2. Danger is minimized by the method 
making sure of a concentrated hj^pertonic solu- 
tion. 

3. Danger is minimized by keeping the pa- 
tient under hospital supervision while under- 
going treatment. 

4. In the absence of a large number of 
spirochetes, a certain amount of reaction is 
inevitable after the first injection. This reac- 
tion is of no importance. 

5. A reaction of sensitization is excited in a 
small number of cases. 

6. The small number of untoward results 
is due to care in selecting cases, proper dosage 
and asepsis in administration. 

7. While neosalvarsan has not proved as 
potent as old salvarsan, it is highly efficient and 
may be used more often and in larger doses. 

DISCUSSION. 

Dr. Udo J. Wile: I think the most important 
lesson we have learned from the 600 or so cases 
treated by the concentrated method and the 800 
or 900 treated by the dilute form, is not when to 
give salvarsan but when not to give it. There are 
certain definite contraindications that the reactions 
have shown. Defective elimination of any sort 
whatever constitutes a very definite contradindica- 
tion. We have been very careful in these cases 
to give neosalvarsan only upon the responsibility 
of the department which transferred the case to us 
or to substitute mercurial treatment in these cases. 
The reason for this is that arsenic is not toxic 
for the individual whose elimination is physiological- 
ly correct. As soon as this substance is stored up 
in the body for any time it breaks down into 
metallic arsenic, the degree depending upon the 
slowness of the elimination of the drug. 

\s to the relative value of the concentrated over 
the dilute method of administering neosalvarsan, 
there can be no shadow of a doubt. A large amount 
of fluid— 20 cubic centimeters of water for each 
decigram, making 120 for the maximum ampoule, 
invariably causes a certain amount of hemolysis and 
more or less anemia after repeated injections. Ra- 
vaut showed definitely that when the blood is al- 
lowed to flow back into the syringe, it can be kept 
in this solution for an indefinite time without laking. 
And again, the blood pressure is not appreciably 
raised by the increase of 10 cubic centimeters of 
fluid. But it is raised by a larger quantity. Such 
a rise of blood pressure is not dangerous to the 
average patient, but to a patient who is already a 
high pressure case, this increase is of great moment. 

There can be no doubt in anybody's mind that 
the old salvarsan is much more potent than neo- 
salvarsan We still use the neosalvarsan because 
the patients are usually unable to stay in the Hos- 
pital long enough to receive the old in repeated 
doses. We give an average of five injections of the 
neosalvarsan. Tn my own experience I have given 
twenty-two injections to one patient and as high 
as two grams of neosalvarsan or 1.5 of old salvarsan 
as a terminal dose. The initial dose should invari- 
ably be small in order to test out the patient's pos- 
sible idiosyncracy. The technic which has been fol- 
lowed in this clinic is such as one should observe in 
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a capital operation — absolute asepsis and careful 
record of cases. 

Dr. William D. Lyon : In Edinburgh I saw 
Dr. Findlay treat many out-patient infants by this 
method of neosalvarsan. He was not particularly 
careful as to technic. Most children were kept a 
half hour or longer after the injection. He gave 
a large dose to each infant. The results so far as 
symptoms were concerned were exceedingly good. 
As to the effect on the lesions, the results were 
very good. Some infants seemingly in very bad 
condition, became very comfortable in just a few 
days after the first or second injection. The lesions 
melted away like snow. 

Dr. Conrad Georg, Sr. : Has Noguchi's discovery 
of the spirochetes in paralysis made any change 
in the treatment or in mortality? And in cerebellar 
lues are these salvarsan treatments of any special 
benefit over the treatment by mercury, sufficiently 
guarded^ And another question I want to ask. 
Is cerebellar ataxia without any symptoms that in- 
dicate tabes to be looked upon as cerebellar lues or 
progressive paralysis? In a case where there is no 
disturbance of sensation, peripheral or deep, no 
eye symptoms you can refer to tabes — nothing point- 
ing to cerebellar ataxia? 

Dr. Alvin J. Lorie: 1 would like to ask why 
records of the use of neosalvarsan show it to be 
more efficacious in secondary than in primary lues 
so far as a negative Wassermann reaction is con- 
cerned. 

Dr. John T. Holmes: In answer to Dr. Georg's 
first question I would say that in cerebrospinal lues 
the treatment by the intravenous injection of any 
drug is rather unsatisfactory. Dr. Camp determined 
sometime ago that none of the salvarsan was found 
in the spinal fluid after intravenous injections of 
salvarsan. Personally, it seems to me that there 
is not much to offer in cerebiospinal lues through 
salvarsan. any more than in mercury properly given. 
Of course, the new method of treatment by salvar- 
sanized serum and by other intradural medicaments, 
oflFers the greatest hope for this class of nervous 
involvement. The reports are exceedingly good 
it seems to me, when we consider the hopelessness 
of such cases previously. In reply to Dr. Georg's 
other question, I think it is a question of diagnosis 
rather than treatment. A case of that sort I should 
certainly refer to a neurologist. In regard to Dr. 
Lorie's question, I would say that I did not know 
that that was true. Perhaps Dr. Wile can inform 
you about the matter. 

Dr. R. Bishop Canfield: I would suggest that 
such a patient had meningo-encephalitis, one of the 
most important changes that take place in the brain 
in syphilis. Salvarsanized serum would probably 
be the best thing for him. 

Dr. Udo J. Wile: I would say that it didn't 
belong to the tabetic class of patients nor to 
progressive paralysis. I would like to differ with 
Dr. Holmes that the treatment of cerebrospinal 
syphilis lies in the introdmction of salvarsanized 
serum into the cerebrospinal canal. Spinal cases, 
including the brain in cases of cerebrospinal syphilis 
hold out hope for amelioration only in so far as 
the active spirochetes can be killed oflF. They can 
be much better killed otT by dilute injections of 
neosalvarsan intradurally than by salvarsanized se- 
rum. I should say that the future treatment of 
cerebrospinal syphilis lies in the introduction of a 
drug allied to salvarsan, which shall be parasitropic 
and at the same time not neurotropic. The present 
objection to salvarsan used intradurally is that it 
is actively neurotropic. 



Dr. Conrad Georg, Jr.: I should like to ask 
about the patients in Los Angeles who died from 
the eflFects of salvarsan injections. 

Dr. Udo J. Wile: That was due to the fact 
that the drug had been allowed to stand. The 
patients died from acute encephalitis. Pro- 
gress is being made in the treatment of pro- 
gressive paralysis. An attempt is being made to 
treat these patients intradurally. We have started 
treatment of cerebrospinal syphilis by intradural 
injections of very dilute neosalvarsan. I have just 
reported a series of twenty-five injections in fifteen 
cases in some of which we have had gratifying re- 
sults and in some not so gratifying. 



A CASE OF OTITIC STREPTOCOCCIC 

BACTEREMIA. 

R. Bishop Canfield, M.D. 

(From the Clinic of Otolanrngologj. Unlrerelty Hoepital, Ann 

Arbor, Michigan). 

I wish to put on record the following case of 
otitic streptococcic bacteremia : The patient is 
Marjorie J. aged 9 years, who entered the 
University Hospital May 4th, 1914, with the 
following history: Two weeks ago she con- 
tracted measles. A few days later it was 
noticed that the right ear was discharging al- 
though the child had not complained of pain 
in that ear. The discharge was at first a bloody 
serum but soon became purulent and has per- 
sisted until the present time. Three days after 
the discharge appeared the child had a severe 
chill lasting about ten minutes. About this time 
her temperature was found to be 106 degrees 
Since the first chill four others have followed 
but none has been so severe as the first one. 
She has complained of frontal headache and has 
vomited several times. 

Examination, — The child is lying on her left 
side in the active position. The thighs are 
flexed somewhat upon the abdomen and the 
legs are flexed upon the thighs. The left arm 
is held quietly but the right arm is moved 
freely. The face is pale and the expression is 
anxious. She replies to questions intelligently 
but is irritable and peevish. The chest and 
abdomen are negative. There is moderate des- 
quamation on the flexor surfaces. There is 
no Konig or Babinski and the deep reflexes are 
prompt and equal. The left elbow is warmer 
than the right but swelling is not noted. She 
complains bitterly upon movement of the left 
elbow. The eyes are negative. The left ear 
is negative. The right ear shows the tympanic 
membrane red and bulging. There is a per- 
foration in the posterior half through which 
pus appears. The posterosuperior canal wall 
droops in the depths of the canal. The mas- 
toid is tender over the tip and the posterior 
surface of the bone. The blood showed reds 
4,720,000, whites 9,900 with 74 per cent, polys. 

A diagnosis of acute mastoiditis with sep- 
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ticemia was made and in view of the character 
of the discharge from the ear and of the clinical 
course as learned from the history the infecting 
organism was thought to be streptococcus pyo- 
genes. 

May 5th a complete ma^sloid operation was 
performed. The mastoid process was found to 
be diploetic in character and was filled with pus 
and plastic lymph. The character of the mas- 
toid and the appearance of the sigmoid sinus 
when uncovered substantiated our opinion that 
this was a case of sepsis without thrombosis. 
The sinus was opened and this condition found 
to exist. 

On the day following the operation, the 
blood culture which had been taken on the day 
before the operation showed a distinct growth 
of streptococcus pyogenes. There was no im- 
provement in the patient^s general condition. 
She was colorless, listless and apparently obliv- 
ious to her surroundings. The temperature rose 
to 104 deg. at 8 p. m. and the body became 
covered by a dull red rash suggestive of sepsis. 
Thirtv cubic centimeters of human blood serum 

ft- 

were given subcutaneously. From then on blood 
serum was administered intra venouslv, the at- 
tempt being made to give at least fifty cubic 
centimeters. Through errors in technic a part of 
this was lost on more than one occasion. Fol- 
lowing each transfusion there seemed to be 
some improvement in the general condition. 
The temperature on the other hand retained 
its septicopyemic tvpe. It is interesting to note 
that the leucocytes which numbered 9,900 on 
the day of entrance rose after the operation to 
14,000-18,000 and remained up. It was ap- 
parent that the source of infection of the blood 
stream had not been satisfactorilv dealt with, 
although daily inspection of the sinus showed 
nothing pathologic. On the eighth day after 
the operation, however, a drop of pus was seen 
coming up from the neighborhood of the jugu- 
lar bulb. On this account the jugular vein was 
resected, the lower end of the upper portion 
being sutured to the skin. A blood culture was 
taken from the portion excised (later shown to 
be negative). From this point the child began 
an uneventful recoverv. 

This case is put on record as one in which a 
streptococcic bacteremia was clearly demon- 
strated and in which the intravenous injection 
of human blood serum was employed with ap- 
parently some improvement in the patient^s 
general condition. This improvement was no 
doubt an incident in the course of her disease 
rather than a direct result of the use of the 
serum. 



DISCUSSION. 

Dr. Udo J. Wile: I should like to ask whether 
in the absence of signs or symptoms pointing to 
endocarditis, there might not still be a valvular con- 
dition present? 

Dr. Harry B. Schmidt: I took the first blood 
cultures on this little girl, and both tubes were 
positive in forty-eight hours showing a long-chained 
streptococcus. Two days later I took a culture 
which proved negative. After the second operation 
a culture from the jugular bulb was negative. She 
had symptoms which were typical of septicemic foci 
in the joints, i. e., they were nonsuppurative. I 
examined this patient's heart a few minutes ago. 
There is a rapid pulse rate which might be due 
to septicemia but in my opinion is due to excitement. 
Otherwise the heart is absolutely negative. I re- 
member when first seeing this patient, I gave her a 
bad prognosis. I can see that in this case the 
organism was probably in the jugular bulb and may 
have entered the blood stream as it does in endocar- 
ditis. The organisms are localized on the heart 
valve, and they enter the blood stream in bunches. 
When the patientfs temperature iS normal, one 
usually finds the blood cultures negative, but during 
a rise of temperature you will find that the cultures 
are usually positive. 

Dr. Uio J. Wile: Does Dr. Schmidt think that 
in the absence of all clinical signs one could rule 
out an endocarditis in this case? 

Dr. Harry B. Schmidt: No you can't. The le- 
sions are intramural; they are either underneath 
the valves or on the chordae tendinae, frequently 
on the auricular valves. 

Dr. Udo J. Wile: I should like to call attention 
to the high pulse rate that accompanies the onset 
of this febrile period; this following a period of 
normal pulse rate and temperature, suggests I think 
somewhat the onset of an endocarditis. 

Dr. Alvin J. I-orie: I have been taking care of 
this little girl. The neck and mastoid wounds con- 
tain a considerable quantity of sloughing material. 
I have been curetting and painting these wounds 
with iodine. The patient is extremely nervous. 
After the dressing, I find that the pulse rate and the 
temperature rise but drop after she has quieted 
down. 

Dr. R. Bishop Canfield (closing the discussion) : 
I think it is very easy to explain why a patient in- 
fected with streptococcic septicemia gets well after 
the proper surgical measures have been taken. If 
a thrombosis develops, the sinus becomes full of 
purulent material. When this clot begins to dis- 
integrate, the patient develops a rise of temperature 
and chill, and positive blood cultures can be made. If 
below this thrombus the vein is ligated, the superior 
sigmoid and petrosal sinuses ablated or removed, 
you have removed the source of infection from the 
blood stream, that is, you have removed that portion 
of the circulatory apparatus infected with the ex- 
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ception of the portion of the jugular vein extending 
from the bulb to the point of ligation. If we sew 
this end of the jugular vein to the skin with catgut, 
leaving the end open for irrigation of the remaining 
infected portion, we have removed absolutely the 
source of infection. All the patient has to do is to 
overcome the infection remaining in the blood 
stream. When the original source of the disease 
has been removed, the patient usually gets well. 

In regard to this temperature being characteristic 
of endocarditis, I think it is characteristic of the 
streptococcus pyogenes infection; whether the in- 
fection is on the heart valve or in the ear makes 
no difference. A temperature like that is almost 
pathognomic of the above mentioned infection. If 
the patient develops a running ear with mastoid 
disease and throughout the entire course of the 



disease has no temperature, we are almost certain 
that it is streptococcus mucosus infection. This 
is quite characteristic of the streptococcus mucosus 
whether it is in the heart valve or in the ear. 

In regard to Dr. Schmidt's statement about non- 
suppurative foci being characteristic, in my ex- 
perience they are no more so than are the suppur- 
ative ones, because I have seen plenty of them where 
abscesses would form in the various parts of the 
body. Some of these cases at autopsy show multi- 
ple abscesses in the spleen, liver and other portions 
of the body. As a matter of fact, however, these 
cases in which metastases develop have a rather 
favorable prognosis because they show some ten- 
dency toward localization. If the metastases are 
in the lung, they don't do much damage. In the 
heart or brain, of course they are more serious. 
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CASE OF TABES DORSALIS WITH A 

MARKED FAMILY HISTORY OF THE 

DISEASE. OBSERVATIONS ON 

THE ETIOLOGY OF TABES 

AND TREATMENT OF 

THE ATAXIA. 

Carl D. Camp, M.D. 

(From the Ollnlc for Diseases of the Nervous System. UniTer- 

sity of Michigan.) 

Tabes dorsalis, or, as it is often called, loco- 
motor ataxia, is one of the commonest forms of 
disease of the nervous system. This patient 
shows certain instructive points which I think 
may be of interest. 

The first point to which I would draw at- 
tention is the family history of the patient. 
His father died, at sixty-three, of uremic poison- 
ing, but having had the svmptoms of locomotor 
ataxia. Two of the patient's paternal uncles 
had locomotor ataxia. The patients mother 
died of pneumonia, with no symptoms of ataxia. 
One brother has locomotor ataxia and is now 
under treatment (Swift-Ellis treatm/ent) in a 
nearby town. Another brother died of paresis. 
A sister of the patient has tabetic symptoms. 
Two other sisters of the patient had goiter. 
The maternal grandparents died of old age 
and rheumatism. Six members of this family, 
in three generations, had locomotor ataxia and 
one other had paresis. As you know, this dis- 
ease is at present considered to be due to an 
infection with svphilis. It seems probable, how- 
ever, that there is at least one other factor to 
cause the development of tabes or paresis. What 
this other factor is we do not know, various 



theories having been advanced. The most popu- 
lar theory at the present time is that there are 
different strains of spirochete, and that some 
of these strains especially aflfect the nervous 
system. In the case presented this evening it 
would seem improbable that three generations 
of the same family could derive a syphilitic 
infection from the same source. In fact, it also 
seems improbable that the same strain of spiro- 
chete should be present through three genera- 
tions unless the disease was inherited. The pa- 
tient shows no signs of inherited syphilis, such 
as Hutchinson teeth, etc. It would seem to me 
much more likely that in this family there is a 
hereditary vulnerability of the nervous system 
to svphilis and that, as the different members 
of the family became infected, they promptly 
developed symptoms in the nervous system. 
There is a recent theory that the secondary 
factor in the development of the parasyphilitie 
disease is some disturbance in the secretion of 
a ductless gland, particularly the thyroid. In 
this connection it is interesting to observe that 
two sisters of the patient had goiter and the 
patient's daughter has a goiter. The literature 
on the subject may be found in an article by 
Dr. Hans Barken* who quotes Stern as saying 
that the necessary triad for the development of 
the metasyphilitic diseases of the nervous sys- 
tem tabes and paresis is: a "dispositio paraly- 
ticans,'' a luetic infection and a pathologic func- 
tioning of certain ductless glands. Inasmuch as 
any special bodily constitution is probably the 
result of the action of the ductless glands, 
the triad is in reality a question of only twx> 
factors, according to this view. Mfeloney^ calls 

1. On the Slmnltaneong Occarrence and Interrelation of 
Pasedow's Disease and Tabes. Boston Medical and Surgical 
Jonmal. June 18. 1014. 

2. Determinants of Tabes. New York Medical Jonmal, 
June 20. 1914. 
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attention to the probable importance of the 
chemical affinities of the tissues in the distribu- 
tion of p\7)hilitic lesions, and believes that these 
are influence<] by the ductless glands. 

The sec^jnd p^^int in connection with this case 
is that the j>atient ab'^jlutely denies s}*philitic 
infection. He says tliat he has never had any 
signs of it and that a doctor at one time told 
him that he could not have 6\-philis withou*: 
knowing it. This is an erroneous impressio!i 
which seems to be widely prevalent. This pa- 
tient is un^juestionably infected; he has a dou- 
ble plus Wassermann reaction; and the diag- 
nosis of tabes has been confirmed bv several 
observers. I have had an opportunity of exam- 
ining a numl>er of cases of tabes and paresis 
in patients who strongly denied any knowledge 
of syphilitic infection. Among this number 
were several physicians, who might be expected 
to know, if anyone would, if they had sj'philis. 
I have no reason to doubt their honesty when 
they say that they had never had any eruption, 
sore or other signs but the positive clinical 
symptoms and the blood and spinal fluid ex- 
aminations showed the presence of syphilis be- 
yond question. 

This patient began having his svinptoms of 
tabes in 1896, when he had sharp, shooting pains 
in various parts of the body. He noticed a 
difficulty in walking about five years ago and 
these have been the most prominent symptoms. 
The patient also shows Argyll-Robertson pupils, 
marked Romberg sign, absent knee and Achilles 
jerks, and loss of sense of motion and position 
in the feet. Some time after he noticed the 
disturbance in walking,, he also noticed a con- 
tinuous, very severe pain in the anterior portion 
of the dorsum of the foot. His physician told 
him that this pain was due to his disease. A 
layman, however, advised him to get an ar- 
tificial arch for his foot; this he did, and he 
claims that he was very much relieved of the 
pain, and that for a year or more his gait 
steadily improved, without other treatment. It 
is well known that a hypotonicity present in 
tabes dorsal is leads to a flattening of the arches 
of the feet. This has two very important re- 
sults: Tt not infrequently causes, or increases, 
tabetic pains; and it also interferes greatly, in 
fact it may be one of the chief factors of the 
difficulty in walking. It is highly important, 
therefore, in the treatment of these cases that 
flat arches or the turning in of the ankle should 
be attended to as a part of the treatment. 

DISCUSSION'. 

Dr. Udo J. Wile: Dr. Gimp has brought out two 
very interesting questions which are of exceeding 
interest not only to neurologists but also to syphilol- 
ogists. The first is the possibility of their being 
special strains of the spirochete which have selective 
action for one or another of the systems. There is 



more than clinical evidence at the present time to 
bear ont that contention. There is of course an 
analogy in bacteriology. One knows, for instance, 
that streptococcus of one form will give rise to 
erysipelas; and that a streptococcus which differs 
not in Its morphology but simply in its colttiral 
reactions will give rise to impetigo contagiosa; a 
third variety of streptococcus may give rise to severe 
throat infectior. with peritonitis- Although we do 
not as yet know every thing concerning the life 
histor>' of the spirochete, it seems probable that it 
will be found that there are certain strains which 
are more virulent than others and have an especial 
affinity for certain systems. It is a common clinical 
fact that patients infected from the same source 
will develop syphilis of one particular type. The 
point that Dr. Camp made that the vulnerability 
of the nervous system must be considered, is ex- 
tremely important There is one report, for example* 
from the German literature, of four men infected 
from the same woman, three of them developing 
general paresis and one tabes. The occurrence of 
central ner^'ous system syphilis in husband and wife 
not uncommonly occurs and also seems to bear out 
this theory. 

The spirochetes seen in the microscope in the living 
state also show various phenomena which tend to 
show that they are different r^arding their in- 
dividual resistance. Certain spirochetes, allowed 
to remain under the dark-field under favorable cir- 
cumstances will outlive the other spirodietes in the 
same field. When certain chemical substances are 
placed in contact with these spirochetes, certain of 
the spirochetes will perish at once, others within 
ten minutes, while others are resistant to even three 
hours indicating an individual difference in vinilence 
and viability. There not only seems to be a certain 
predilection for the nervous system, but the mucous 
membranes are involved in certain cases over other 
systems. The bones are very frequentiy the seat 
of the infection, to the exclusion of the other sys- 
tems. 

With regard to the belief that the ductiess glands 
may play some role in the production of the so- 
called para-syphilitic infections, it is interesting to 
note that with the exception of the testis, the 
glands of internal secretion are seldom the seat of 
active syphilitic symptoms. Active S3rphilis of the 
hypophysis is almost unknown; syphilis of the 
thyroid is extremely rare; syphilis of the ovaries is 
exceptionally rare, thus it is an interesting paradox 
that the glands of internal secretion, if they have 
any bearing on the production of late nervous 
syphilis, seem to have a high resistance to the at- 
tacks of the spirochetes themselves. 

Dr. C. D. Camp: I had hoped that Dr. Wile 
would bear me out in one point that I tried to make, 
i. e. that many of these case come to the clinic 
with tertiary syphilis having no knowledge of having 
had primary or secondary lesions. Of course it is 
amply proved that there are different strains of the 
spirochete, that the different strains affect different 
parts of the body quite regularly. But I think that 
Dr. Wile loses sight of one factor when he would 
explain such a family history as this one by an 
infection by a particular brand of spirochete. It 
is possible that two generations of the same family 
might be infected by the same strain but three 
generations seems improbable. 
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A CASE OF MARKED IXDICANUIUA IN 
A PSYCHOPATHIC PATIENT. 

James Howard Agnew, M.D. 

(From the Department of Internal Medicine, University of 

Michigan.) 

The presence of coloring substances in the 
urine has attracted attention from the earliest 
times and both Hippocrates and Galen speak 
of a blue pigment in the urine. Many subse- 
quent observers have noted this but it was not 
until 1857 that Sehunck noted the constant pres- 
ence of indican in the urine, named it and con- 
sidered it identical with vegetable indican. In 
1863 Hoppe-Seyler distinguished between the 
indican of the urine and vegetable indican and 
in 1873 Jaflf6 noted the increased output of 
indican in intestinal obstruction and subse- 
quently its source from the indol of the large 
intestine was established. 

Indol is produced by the bacterial decomposi- 
tion of proteins containing the tryptophan 
group and most physiologic chemists doubt 
that it is formed in the body in any other way. 
Its chief source is therefore from the colon 
where such protein decomposition is going on, 
but it may be formed in a putrid abscess any- 
where in the body. The indol is absorbed, car- 
ried to the liver where it is oxidized to indoxyl, 
combined with sulphuric acid and potassium to 
form potassium-indoxyl-sulphate or indican in 
which form it is excreted by the kidneys. Indi- 
can itself is coloriess and it is when we treat 
the urine with acid and an oxidizing agent 
that indigo-blue is formed which is soluble in 
chloroform and is extracted in this way. 

Indican is not present in the urine of the 
new born and often times not during the first 
few months of life. As to its significance the 
observation has been made bv clinicians that 
persons in whom a very strong indican reaction 
can be obtained in the urine over a long period 
of time often suffer from nervous or dyspeptic 
disorders and it has been thought that there 
is some casual connection between the absorp- 
tion of indol from the intestine and the develop- 
ment of functional nervous or nutritional de- 
rangements. However, this has never been 
placed upon a firm scientific basis. Herter (1) 
has shown that indol administered subcutaneous- 
ly causes fatigue, headache, depression, twitch- 
ing and sleeplessness: however, this was only 
with much larger doses than could possibly be 
absorbed in the same period of time. On the 
other hand many persons with these complaints 
have but traces of indican in the urine while 
many apparently healthy persons excrete large 
amounts. Herter (1) explains this by regard- 
ing the liver as a screen and says that if it does 
not remove indol promptly from the circulation 
pymptoms will arise and it is this varying abil- 



ity of the liver to conjugate indol that gives 
rise to the contradictory findings. 

The relation of constipation to indicanuria is 
not constant and to produce indicanuaria con- 
stipation must cause stagnation of masses of 
undigested proteins or hydrolyzed proteins in 
the large intestine. 

The amount of indican excreted by a healthy 
individual on a mixed diet is variously given 
at from two to ten mg. per twenty-four 
hours. A high protein diet will cause an in- 
crease in indican excretion and a protein free 
diet a diminution, although Moraczewski (2) 
found just the opposite. According to the 
theory advanced by Metchnikoff the growth of 
the Bacillus Bulgaricus hinders the growth of 
putrefactive bacteria in the intestine, thus pre- 
venting the formation of toxins which when 
absorbed cause arteriosclerotic changes and 
hence old age. If this be true there should be 
a diminished excretion of indican since the 
putrefactive fermentation would be lessened. 
The general findings have been that the feeding 
of Bacillus Bulgaricus has but little influence 
upon indican output but in going over the liter- 
ature I was struck bv the fact that there were but 

« 

very few careful quantitative studies and it was 
therefore thought desirable to make such quan- 
titative studies upon this patient. 

The patient was in the service of Dr. Bar- 
rett at the State Psychopathic Hospital to whom 
I am indebted for the opportunity of making 
this study. The case is not presented from the 
standpoint of the clinical features but simply 
as a case of marked indicanuria. It will be 
sufficient to state that he was confused, general- 
ly depressed with occasional periods of excite- 
ment and was considered at the time to have 
some form of a toxic psychosis. 

The patient C. F. male, aged 59, was admit- 
ted to the hospital Nov. 14, 1912 and died May 
13, 1913. The history is practically negative^ 
the present trouble of loss of strength, depres- 
sion and worry dating from some family trouble 
occurring ten months previous to admission. 
The patient has lost thirty poiinds in weight, 
is emaciated, but physical and neurologic ex- 
aminations were practically negative. At this 
time the patient had an achlorhydria, the stool 
was negative and he was placed on a finely 
divided diet with hvdrochloric acid after meals. 
The urine was negative except for the constant 
presence of a few granular casts until on Jan- 
uary 26 it was noted that upon boiling the urine 
with nitric acid it became a deep purple color 
At this time he was referred to the Medical 
Clinic where it was found that this was due 
to a large amount of indican. On Feb. 3, the 
patient had a phenol sulphonephthalein excre- 
tion of 69 per cent, and the urea nitrogen was 
.32 g. per 1000 cubic centimeters of blood. 

Twenty-four hour samples of urine were ex- 
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amined daily and the indican estimated ac- 
cording to the method of Ellinger (3) which is 
briefly as follows : 

A measured sample of the twenty-four hour 
urine is precipitated with 20 per cent, lead 
acetate and a measured quantity of the filtrate 
treated with an equal amount of Obermayor^s re- 
agent. The indigo-blue thus formed is repeatedly 
extracted with chloroform, the chloroform dis- 
tilled oflf, the residue dissolved in suphuric acid 
and titrated with a potassium pernmnganate 
solution whose oxidizing factor has previously 
been determined against pure indigo-blue. The 
results of these determinations together with 
notes on the diet and medication are shown in 

the table. 

• 

The plan of the test was four days of observa- 
tion without in any way modifying the patient^s 
diet or medication, followed by four days of 
active purgation with calomel and salts and 
another period of four days observation. This 
was then followed by four days during which the 
protein intake was greatly reduced and another 
period of three days with the original soft diet. 
The hydrochloric acid was then discontinued 
and three tablets of Bacillus Bulgaricus (Parke, 
Davis & Co.) were given after each meal for 
three days. After the lapse of three days the 
tablets were given again over a period of three 
days and a week later a flask of sterilized milk 
in which Bacillus Bulgaricus was subsequently 
planted was given to the patient on two days. 
The bacteria coagulated the milk and were 
present in pure culture producing a thick curd 
of not unpleasant taste. Quantitative estima- 
tions of indican were then continued at inter- 
vals and six weeks later daily feeding with 200 
cubic centimeters milk cultures of Bacillus Bul- 
garicus were resumed and continued to the end 
of the observation which was twelve days be- 
fore death. Toward the latter part of the ob- 
servation the indican was estimated upon the 
combined urine of two successive days and 
where this has been done it is indicated by 
brackets. In these instances the amount of 
indican for any given day can be approximated 
by prorating according to the quantity of urine 
passed on that day. 

It should be noted that the patient had been 
taking fifteen drops of dilute hydrochloric acid 
after meals since his admission to the hospital 
but that for six weeks previous to beginning the 
quantitative estimjations he had taken no meat, 
his diet consisting of cereals, milk, potato, toast, 
eggs, custard, fruit, butter, sugar and olive oil 
at times. 

It is seen that during the three months the 
patient was under observation there were many 
marked and sudden variations in the quantity 
of indican excreted for which there is no ade- 
quate explanation. However, there was a grad- 



ual lessening of the amount excreted and the 
last few examinations gave amounts of indican 
at the upper limits of normal but very much less 
than the amounts first found. When we at- 
tempt to draw conclusions from any particular 
form of medication or diet we find it is im- 
possible. 

During the preliminary period of observation 
there were marked variations followed by a 
fairly definite diminished indican excretion 
while the patient was being purged, which was 
in turn followed by the excretion of the largest 
amount observed at any one time — .3718 g. 
In going over the literature rather superficially 
I have not come upon a case reported where 
so large a quantity was excreted. Wang (4) 
reports a case of tuberculous peritonitis in which 
there was a daily indican output of .260 g. 

Upon the day following the excretion of this 
very large quantity of indican, less than one- 
quarter of that amount was excreted, and fol- 
lowing this there was a gradual but definite de- 
crease in the indican excretion, not markedly 
influenced by the very low protein diet nor by 
the administration of Bacillus Bulgaricus tab- 
lets. The feeding with milk cultures of Bacillus 
Bulgaricus however appeared to have some ef- 
fect for subsequently to that there was but 
one instance in which the indican excretion was 
more than 35 mg. and when the milk cul- 
tures were given daily the indican excretion 
ranged from 10 to 20 mg. 

That large quantities of indican were not 
in this patienf s urine previous to the first time 
it was noted seems assured as fifteen urine 
examinations had been made during the three 
preceding months with negative results .except 
for casts. It may be that this was simply a 
wave of indicanuria which quickly reached its 
height and slowly subsided. 

Herter (1) found that in dogs, injections of 
Bacillus Bulgaricus into the intestine caused 
a diminution of the intensitv of the indican 
reaction of the urine. Moraczewski (2) found 
no change of indican output in patients fed with 
Bacillus Bulgaricus, nor did he find any rela- 
tion between the indol of the feces and the in- 
dican of the urine. 

At autopsy there was found a thrombo- 
phlebitis of the right renal, common iliac and 
femoral veins, embolism and thrombosis of the 
pulmonary vessels, purulent pneumonia, emphy- 
sema, general sclerosis, .atrophy and passive 
congestion, and a cyst of the pituitary body. 

It is impossible to draw any definite conclu- 
sions as to the effect of diet or medication upon 
the indican output from a single case and this 
is reported simply as a case of marked in- 
dicanuria. 



153 



Date 



1-31-'13 



Amt. Urine 
In c. c. 



1550 



Amt Indlcan 
in grams 



Diet 



Remark* 



.1023 



Soft 



2- 1-'13 


1800 


.1121 


Soft 


2- 2-'13 


1500 


.0697 


Soft 


2- 3-'13 


1770 


.1404 


Soft 


2- 4-'18 


840 


.0813 


Soft 


2- 5-'13 


900 


.0356 


Soft 


2- 6-'18 


1150 


.0622 


Soft 


2- 7-' 13 


1800 


•Uo40 


Soft 


2- 8* 13 


1325 


.2088 


Soft 


2- 9-'13 


1060 


.8718 


Soft 


2-10-*18 


1000 


.0926 


Soft 


2-ll.*13 


900 


.0696 


Soft 


2.12-'13 


1400 


'.0724 


Very low protein 


2.13-*13 


1340 


.0554 


Very low protein 


2.14-U3 


1440 


.0981 


Very low protein 


2-1 5-' 18 

• 


700 


.0705 


Very low protein 


2-16-'13 


600 


.0471 


Light 


2-17' 13 


610 


.0473 


Light 


2*18-'18 


530 


.0636 


Soft 


2-19-'18 


540 


.0490 


Soft 


2-ao-*i4 


975 


.0603 


Soft 


2-21-'18 


425 


.0626 


Soft 


2-22.»18 






Soft 


2-28'13 


1000 


.0458 


Soft 


2-26-' 13 


800 


.0477 


Soft 


2-27-' 18 


420 


.0680 


Soft 


2-28-'18 


480 


.0609 


Soft 


8- 1-*18 
8- 2-* 18 


760 1 
620 ( 


.0081 


Soft 


8- 8-'13 
8- 4-' 18 


1190 1 
720 j 


.1167 


Soft 


8 -5-'18 
3. 6-'13 


430 ) 
980) 


.1086 


Soft 


3- 7.*13 






Soft 


3- 8-'13 
3- 9-'18 


630 ) 
560 f 


.0992 


Soft 


8.10-'18 
8-ll-'13 


973) 

825 f ' 


.0760 


Soft 


8-12-' 18 






Soft 


3-13-'13 


370 


.0176 


Soft 


8-14-' 13 
8*15-'18 


55(» ) 
90r» ) 


.0622 


Soft 



.Speoiflo gravity 1.011. Few casts. No albumin. Bowels 
regalar. 

Specific gravity 1.008. Hj-drochlorlc add after meals. 

Specific gravity 1.000. Hydrochloric acid after mealB. 



Specific gravity 1.009. Hydrochloric acid after meals, 
ceived Oalomel grs. 2 and epsom salts, ounces 1. 



Re- 



Specific gravity 1.017. Hydrochloric acid after meals. Re- 
ceived one ounce salts. 

Specific gravity 1.013. Hi'drochlorlc acid after meals. Re- 
ceived one ounce salts. 



Specific gravity 1.016. Hydrochloric acid after meals, 
ceived one ounce salts. 



Re- 



Specific gravity 1.014. Hydrochl<Mlc acid after meals. 

Specific gravity 1.011. Hydrochloric acid after meals, Stool 1. 

Specific gravity 1.017 Stool, 1. 

Specific gravity 1.014. 

Hydrochloric acid after meals. Stool, 1. 

Hydrochloric acid after meals. Stool, 1. 

^drodiloric acid after meals. Stool, 1. 

Hydrochloric acid after meals. 

Hydrochl(»1c acid after meals. Very active. 

Hydrochloric acid after meals. Stool 1. Not a 24 hoar 
specimen. 

Hydrochloric acid after meals. Only a 21 hour specimen. 

Stool 1. 

Received nine tablets B. Bulgarlcus. 

Received nine tablets B. Bnlgarlcns. One stocrf. 

Received nine tablets B. Bnlgarlcns. One stool, not a 34 
hour specimen. 

NAich disturbed. Unable to collect urine until 2-26-'18. 

Very confused. 



Received nine tablets B. Bulgarlcus. Complete 24 hour 
sample. 

Received nine tablets B. Bulgarlcus. Complete 34 hoar 
sample. 



Received 7 tablets B. Bulgarlcus. 



Not a 24 hour sample. 

Urine lost. 

Not a 34 hour sample. 

Not a 24 hour sample. Milk culture B. BalgarleM 

Milk culture, B. Bulgarlcus. 

Complete 24 hour sample. Marked twitching. 
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Date 


Amt. 
in 


Urine 
c. c. 


Amt. Indlcan 
In grams 


Diet 


Remarks 


4-12-'18 
4-18-'13 




600 1 
440 ) 




.0706 


Soft 


Has grown much weaker. Is taking no H7dro<Aloric add. 


4-19-' 13 




610 




.0571 


Soft 


27 honr sample. 




4-21 -'13 




300 




.0357 


Soft 






4-22-' 13 










Soft 


Has grown weaker. Marked 
In blood negative. 


twitching. Test for Indlcan 


4-28-' 13 










Soft 


Milk culture B. Bulgarlcus. 




4-27-' 13 




890 




.0180 


Soft 


Milk cnltnre B. Bnlgarlcus. 


14 hour specimen of urine. 


4-28-' 13 




500 




.0182 


Soft 


Milk culture B. Bulgarlcus. 


22 hour specimen. 


4-29-* 18 




920 




.0185 


Soft 


Milk culture B. Bulgarlcus. 




4-30-'13 




380 




.0107 


Soft 


Milk culture B. Bulgarlcus. 


24 hour specimen. 


6- 1-'13 




440 




.0202 


Soft 


Milk culture B. Bulgarlcus. 








DISCUSSION. 




A CASE OF HY] 


OROCEPHALUS. 



Dr. C. D. Camp: This case is very interesting 
from the clinical standpoint. It is possible, I think, 
that many of the symptoms that the man showed 
were to be attributed to the cyst of the pituitary 
body which was unsuspected during life but was 
a very prominent feature in the autopsy findings. 
Whether disturbance of the pituitary body could 
have caused the indicanuria, it seems to me, is a very 
interesting question which might be further gone 
into. 

Dr. James H. Agnew: In regard to Dr. Camp's 
remarks, I am not so familiar with the clinical as- 
pects of the case. I was interested particularly from 
the standpoint of the indicanuria. It has been very 
definitely proven that thyroid feeding will cause an 
increase in the indican output but I have seen noth- 
ing regarding the effects of pituitary extracts upon 
indican output. 

It seems rather strange, however, if the pituitary 
body had anything to do with this, that he should 
have such a large excretion and then such a sudden 
falling off. I am inclined to believe that the feeding 
with Bacillus Bulgaricus had nothing to do with this 
and that it would have fallen off without medication. 
Furthermore, it would seem that from the fifteen 
previous urine examinations, if there had been any 
marked indicanuria, it would have been noted. I 
believe a very practical point is that a single sample 
of urine tested for indican is practically valueless 
and that a twenty-four hour specimen should be 
used. 

Dr, R. Bishop Canfield: Do you suppose that 
approaching death had any thing to do with it? 

Dr. James H. Agnew : No ; in approaching death 
with cardiac decompensation, the test for indican is 
unchanged. In uremia there is an increased excre- 
tion of indican and particularly indican in the blood. 
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3. 



Albert H. Beifeld, M.D. 

(From the Department of Pediatrics, UnlTersitj of Michigan.) 

This baby was brought to the Pediatric Serv- 
ice yesterday and is shown here this evening 
merely to demonstrate the size of the head. The 
baby is 21 months old, normal birth and normal 
family history. While the child's head was 
believed to be rather large at birth, the real 
enlargement was not noted until after six weeks 
and from that time until now a progressive 
enlargement has been observed. There is noth- 
ing to account for this increase in the size of 
the head, although it is not uninteresting to 
not« that in the first month of the infants life 
it was exposed to tuberculosis, the patient being 
the landlady in the house where the child lived. 

The circumference of the skull is 64 cm. ; the 
normal measurements at this age, 21 months, 
being about 40 cm. It is interesting to note 
the marked degree of ossification of the skull. 
In most cases of hypdrocephalus one expects 
a separation of the sutures and gaping of the 
fontanelles. In this case, however, the posterior 
fontanelle is almost closed, the anterior fon- 
tanelle measuring 9 cm. and the sutures firmly 
united. There is the usual pushing down of 
the eve-ball due to the forward and downward 
pressure upon the orbit. The reflexes are so 
markedly increased that the slightest touch will 
produce clonus. Lumbar puncture has not been 
done as we are having an apparatus made for 
the purpose of trans-illumination. With this we 
hope to observe the effect of puncture on the 
accumulation of fluid. 

DISCUSSION. 

Dr. D. M. Cowte: A great many of these cases 
come to the children's clinic. The problem is how 
to treat them. If lues is an etiologic factor it is 
possible that treatment for this condition may be 
of benefit. Surgical interference has brought about 
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varying results. In not a few cases of hydro- 
cephalus, operation has proved a distinct benefit. The 
principle involved in the surgical care of these cases 
is drainage. This may be effected in several ways. 
If a case can be proved to be of the external type, 
drainage into the soft tissues of the head may 
suffice. Dr. de Nancrede operated one such case for 
me in this way. There was distinct drainage around 
the filagree of silver wire for a while. A second 
operation was advised but the patient passed from 
under our observation. 

In the internal variety, drainage of the ventricles 
into the sinus or cistema magnum has given encour-' 
aging results in several cases recorded in the 
literature. Simple tapping of the ventricles through 
the corpus callosom has been followed by relief 
in a few cases. A more complicated and extensive 
operation is that of drainage of the cerebrospinal 
fluid into the abdomen. This operation has to 
be done in two or three stages and is very difficult 

While the results following such operations on 
the whole have not been very encouraging I, never- 
the-less, believe that when we have such cases in 
private or hospital practices we should encourage 
operative measures. With improvement in operative 
methods and technic, as well as in methods of 
diagnosis it is not at all improbable that sooner or 
later something will be discovered to help certain 
groups of cases. There is certainly no medical 
treatment of any avail. 

Dr. Beifield: In the shortness of time we have 
not had a report of the Wassermann. There is a 
belief that a large number of these cases arc syph- 
ilitic. The child was treated with the inevitable 
protoiodid pills for quite a long time. 

Dr. R. Bishhop Canfield: My experience in sur- 
gical treatment of these cases is limited to one 
case. In this case the patient's basal cystem was 
opened and drainage secured by means of a knotted 
silk ligature one end of which was passed through 
the dura and the other end carried downward under 
the deep neck muscle. We secured drainage for 
as long as the patient remained under observation 
and there were definite signs of improvement. The 
downward position of the eyes was somewhat im- 
proved. The child was able to feed itself solid 
food. It gained in intelligence. It developed sev- 
eral new words in its vocabulary, while under 
observation. It recognized its relatives and called 
them by some baby name, giving the relative always 
the same name. It showed therefore, signs of im- 
provement. It seems to me that the greatest point 
is an early diagnosis, a diagnosis before the head 
has changed in its size so tremendously, and some 
definite drainage introduced before the ventricules 
have become so permanently dilated and the cortex 
so thin that there is no possibility of the child 
developing any mentality. It appears to me that 
with an early diagnosis, an early operation might 
be of service. There were one or two successful 
cases in which a gold tube has been introduced, 
one end into the torcular and the other end through 
the subdural space. In this way the pressure in the 
subdural space may be reduced to that of the tor- 
cular. The operation has been done a couple of 
times with some improvement. 



A CASE REPORT. 



Harold I. Lillie, A.B., M.D. 

(From the Otolaryngrology Clinic. University of Michigan.) 

The case 1 wish to report tonight is that of 
a young man, twenty-three years of age, who en- 
tered the Xeiirologiral clinic three years ago, 



1910, complaining of inability to open his 
mouth or chew his food and of weakness in the 
arms and legs. 

Family History. — Father has asthma, the 
mother is a very nervous individual, the mater- 
nal grandmother is eighty years of age and has 
senile dementia. 

The previous history shows the patient to 
have had two rather severe accidents, one sup- 
posed to have resulted in cerebral concussion, 
from which he recovered completely. He denies 
venereal infection. 

The present trouble started six weeks pre- 
viously with pains in hips and legs, followed 
by muscular weakness becoming so pronounced 
that he was unable to walk. Pain and weakness 
developed in upper extremities. 

Xeurologic examination, 1910, Dr. Camp: 
No absolute paralysis, no pain in nuscle masses. 
Movements painful. Tactile sensations not 
changed. No pain with pressure over nerve 
trunks. All muscles react to faradic current. 
Tendon reflexs prom^pt. Anesthesia of conjunc- 
tiva. Physical examination, negative; urine, 
negative. 

He was treated with static spark and three 
weeks later discharged, very much improved, 
and remained so. 

His second admission was in December 1913, 
when he complained about stiffness of the back 
and pains from hips to knees. No ataxia; no 
trouble with sight or hearing ; no vomiting. 

Xeurologic examination. Dr. Camp: Con- 
junctiva anesthetic. No paralysis, atrophy or 
disturbance of sensation. There was a slight 
rigidity of spine, but no deformity. The rigid- 
ity was not absolute, however. This he says 
has developed so slowly he does not know when 
it could have started. It is variable. It does not 
affect the cervical region. He puts both arms 
above his head and holds them there with equal 
strength. Joints are negative. Wassermann, 
negative; urine, negative. Physical examina- 
tion, negative. 

The patient said that he had consulted a 
physician in Chicago for this same trouble and 
that after a careful examination, both physical 
and X-Rav, he was told he had arthritis de- 
formans. His consultant recommended that his 
tonsils be enucleated. 

Examination of the patient in Otology clinic 
revealed septic tonsils with enlargement of the 
anterior cervical glands. History showed re- 
peated attacks of sore throat. 

X-Ray examinations of spinal column, I will 
quote : "Bodies of the second, third, fourth and 
fifth lumbar well shown. Fifth is rather hazy 
and indistinct from superposition upon sacrum. 
There is no lipping, no opacities, no dislodge- 
ment or other evidence of disease of the centra. 
The posterior artifications are also normal. 
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We find no evidence of disease in this spine/' 
The patient was then transferred to the 
Otology clinic for tonsil enucleation, having been 
told his trouble would disappear if his tonsils 
were removed. The operation was performed 
under cocain anesthesia with very great difficul- 
ty. Although the patient said he experienced no 
pain, the instrument caused him to gag and 
cough and he would not keep his mouth open, 
despite the careful instructions. There was no 
post operative bleeding, and the next day he 
complained little of sore throat. On the third 
and fourth day he noticed his back was not 
so stiff. He apparently was delighted and was 
noticed in the ward bending over, in all direc- 
tions. The movement became normal and pa- 
tient was discharged. 

This patient is interesting (1) because he is 
a tvpe of hysterical patient which responds to 
well directed treatment. (2) Had he followed 
the advice of his Chicago consultant, the result 
would no doubt have been reported as a case 
of arthritis deformans cured bv tonsil enucle- 
ation. 

DISCUSSION. 

Dr. C. D. Camp: I remember this patient very 
well because my attention was called to him recently. 
When I first :^w him in 1910, the case showed noth- 
ing of special interest. As I remember, it was a 
case of hysterical paralysis of one or both arms. 
The condition was treated purely symptomatically, 
that is, by suggestion. The symptoms were so com- 
pletely relieved that the patient left the hospital 
because he felt well. The patient returned some 
time later, three years, I think, and said that a diag- 
nosis of rheumatoid arthritis of the spine had been 
made. An examination shortly after admission to 
the hospital pointed conclusively to the fact that the 
spinal trouble was also hysterical and that opinion 
was confirmed by his X-Ray examination. He was 
convinced that the spinal trouble would yield to a 
tonsilectomy and, inasmuch as he probably needed 
a tonsilectomy anyway, that seemed the most ser- 
vicable way to treat him and he improved very 
rapidly after the tonsilectomy. Three or four days 
after, he showed me that he could touch the floor 
with his fingers without bending his knees. I think 
the point is that literature should be judged rather 
critically when we read accounts of minor operations 
being beneficial in arthritis or other obscure com- 
plaints. 



A REPORT FROM THE CLIXIC OF OPH- 
THALMIC SURGERY OF A SERIES 
OF OPHTHALMOSCOPIC STU- 
DIES OF THE FUNDUS IX 
CASES OF NEPHRITIS. 

Dr. Geokoe Slocum. 

Instructor in Ophthalmology, Unlrerslty of Mlchli^an. 

Ijon^ before the discovery of the ophthalmo- 
scope it was known that nephritis is often ac- 
companied by visual disturbances, and as early 
as 1836 John Bright noticed that such dis- 
turbances are sometimes the earliest observed 
symptoms. The pathologic changcj^ in the 



retina were described postmortum bv Turk in 
1850 and by Virchow in 1855. 

When in 1851 Helmholz invented the oph- 
thalmoscope, a new world of investigation was 
opened for the study of pathologic changes in 
the interior of the eye. Before the time of 
Helmholz's discovery many intraocular diseases 
remained more or less of a mystery, the changes 
produced by most of the intraocular diseases 
causing blindness being known only through 
histo-pathologic study. With the discovery 
of the ophthalmoscope, the interior of the eye 
in all its living physiologic activity was re- 
vealed and eager investigators commenced the 
study of the interior of the eye. The first pub- 
lished ophthalmoscopic studies of the retinal 
changes of nephritis were those of Heyman in 
1856 and Liebreich in 1859. It was not a long 
time before the study of the fundus so fascin- 
ated a number of able men, that a great wealth 
of material was accumulated, and descriptions 
of the most careful and painstaking series of 
observations have constantlv been added until 
it seems next to impossible to discover any 
conditions which have not been ably described 
by earlier observers. While the present series 
of observations were conducted with a full 
knowledge that the conditions studied have 
alreadv been described in the minutest detail, 
accompanied in many instances by the most 
beautifully executed colored drawings and 
paintings, the study has been made in the 
hope of throwing more light upon the relation 
between the different types of nephritis and the 
associated ophthalmoscopic picture. It has 
often been stated and manv believe that the 
type of ocular inflammation or degenerative 
process seen in certain general diseases varies 
with the type of histologic structure involved 
in the general process; for instance in lues 
when collagenous structures are invaded in the 
eye, is not the same class of tissues involved 
within the cranium; when the vascular struc- 
tures are involved, may we not look for an intra- 
cranial involvement of the choroid plexus or pial 
tissue ; or, in cases of neuroretinitis or papillitis 
where the brunt of the attack seems to be cen- 
tered in the nervous structures, mav we not 
be able to find that the changes are similar to 
those which are found in the interior of the 
brain or in the spinal cord? It has also often 
been observed that a relation seems to exist be- 
tween the type of fundus changes found and 
the type of systemic condition having an etio- 
logic relation, as for instance in cases of 
nephritis. It was with the purpose of studying 
these relations in this class of cases that the 
present series of observations was undertaken. 
The main questions considered are first to what 
extent do the exudative and hemorrhagic retinal 
changes seen in the acute forms of nephritis 
correspond to the pathologic clianges fouud 
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in the kidneys? Second: Is there a constant 
or characteristic relation between the retinitis 
associated with parenchymatous nephritis and 
the pathologic changes in the kidneys? 
Third : Can a characteristic relation be estab- 
lished between the vascular changes almost in- 
variably accompanying the chronic interstitial 
type of nephritis and the vascular changes fre- 
quently seen in the retina? Fourth: What 
other relation may exist between the fundus 
changes and the pathologic manifestations? 

The familiar classical picture of albuminuric 
retinitis presents a glistening white change in 
the macular region having a radiating spoke 
like a star shaped arrangement, often associated 
with hemorrhages of varying types in the neigh- 
borhood of the temporal vessels or in the ma- 
ular region. This type of retinitis is present 
in the late stages of about 30 to 50 per cent, of 
contracted kidneys. It is rare indeed that any 
condition of the retina develops having the 
typical features of this form of retinitis, that 
cannot be traced directly to kidney disease or 
hypertension. Such macular changes are de- 
generative in character, probably due to atrophic 
changes in the macula following the macular 
edema of an earlier stage. When we recall the 
radiating anatomic arrangement of the retinal 
elements in the macular area in Henle^s hori- 
zontal layer, the fact that an edema, an exudate, 
hemorrhagic or inflammatory changes in this 
region take on a radiating character, as follow- 
ing the lines of least resistance is at once satis- 
factorily explained. Later atrophic changes 
would cause the radiating pathologic process 
to become conspicuously white as well as star 
like in arrangement. There are a certain num- 
ber of albuminuric retinitis cases which are 
characterized by small white dots and spots in 
the macular region not having a typical radiat- 
ing arrangement. To determine, if possible, 
the type of vascular change present in these two 
conditions was one of the objects of this study. 

Hfemorrhages may be present sooner or later 
in practically all cases of albuminuric retinitis. 
Indeed, some of the permanent changes found in 
the retina are due to the failure of absorption 
of extravasated blood with later organization 
of fibrin and blood pigment changes. The ap- 
pearance of the fibrin is at first fluffy, that is, 
immediately after absorption of migration of 
the blood pigment, resembling an inflammatory 
exudate; gradually changing through successive 
stages, finally flattened atrophic patches appear, 
remaining bordered, perhaps, by irregular 
patches or degenerated blood pigment which 
cannot be distinguished ophthalmoscopically 
from retinal pigment. Hemorrhagic changes, 
however, are present in many forms of retinitis 
not dependent upon kidney disease. That 
hemorrhages should be more likely to occur in 
cases of the interstitial type one mis^ht expect 



when one remembers that vascular changes are 
such a prominent feature in the pathology of 
interstitial nephritis. The type of hemorrhages, 
other things being equal, would depend some- 
what upon the type of vessels involved. When 
the fine capillaries are affected, associated hem- 
orrhages in the retina would be more likely to 
be present in the outer vascular plexus of the 
retina. Such hemorrhages would usually he 
small, rounded in character, and because of the 
histology of the middle layers of the retina, 
would have a tendency to extend vertically 
rather than horizontally. The resulting hyaline 
or fatty changes lead to marked vertical changes 
associated with cystoid spaces filled with hyaline 
or fibrous material.^ In the others where the 
small arterioles are involved, the hemorrhages 
would become prominent in the inner vascular 
plexus in the nerve fiber layer, and would follow 
the line of least resistance along the inter- 
fasicular clefts in the inner fiber layer and 
therefore assume a flame like shape. Still other 
hemorrhages and exudates occur between the 
lamina vitrea choroidea and the retina produc- 
ing small local detachments. The larger hem- 
orrhages are usually subhyaloid, that is between 
the retina and the vitreous. Inasmuch as 
such hemorrhages are sometimes seen in cases 
presenting no discoverable systemic disturbance 
their diagnostic importance is not as well es- 
tablished. 

Neuroretinitis, papillitis, or even choked disc 
are sometimes seen in kidney disease, more es- 
pecially perhaps in acute types such as the 
acute nephritis of scarlet fever or in the 
nephritis of pregnancy in which the changes 
are often quite characteristic. In the more 
acute types large exudative spots of considerable 
size may appear, hemorrhages are relatively few- 
er, the retina is deeply edematous, becomes 
muddy, is locally detached, loses its transpar- 
ency, and fine granular opacities are often pres- 
ent in the media. In the series of cases ex- 
amined, the acute type is present in two cases 
only. Retinal changes associated with nephritis 
may be classified as follows: 1. Vascular 
changes; (a) Increased arterial tension as 
shown by arteriovenous compression, the veins 
being compressed by the more rigid overlying 
artery, resulting in local dilation of the vein 
distal to the compression, (b) Fine tortuosi- 
ties of the arteries and veins, corkscrew vessels 
particularly in the macular region with or 
without small hemjorrhages. (c) Degeneration 
of the walls of the arteries as shown by the 
broadening of the arterial reflex stripe, in en- 
darteritis or thickening of the perivascular 
lymph sheathes, as seen in periarteritis, changes 
which often advance to the extent of the f orma- 
tun of the so-called silver wire vessels in which 
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a portion of the blood stream is entirely ob- 
scured by the opaque degenerated vessel wall. 
2. Neuro-retinitis, and optic neuritis with 
slight detachment of the retina in the neigh- 
borhood of the disc may be due more or less 
directly to toxic substances which have accum- 
ulated in the system because of imperfect elim- 
ination, or perhaps in some cases of choked disc 
to an increase of intracranial pressure. 3. Hem- 
orrhagic retinitis, especially if bilateral and ac- 
companied by exudative changes or edema. 
4. Small white spots in the retina near the 
disc or in the macular region especially when 
bilateral and accompanied by other retinal 
changes. 5. Punctate retinitis in the macular 
region bilateral, especially when associated with 
edema or hemorrhages. 6. Glistening white 
spots in the macular region or between the 
macula and the disc having a radiating arrange- 
ment centered in the macula, a late diange as- 
sociated with chronic types. 7. Late changes 
such as secondary optic atrophy or retinal 
atrophy following a marked neuroretinitis or 
papillitis in one of the acute exanthemata or 
in the albuminuric retinitis seen in pregnancy. 



8. Choroidal changes dependent upon vascular 
changes similar to those which take place in 
the retinal vessels associated with hemorrhages 
in the choroid which are sometimes present in 
albuminuric retinitis. 

Vision is impaired in albuminuric retinitis 
in proportion to the size of area, and according 
to the locality involved in the pathologic pro- 
cess. As would be expected, exudative and de- 
generative types in the macular region give the 
greatest amount of immediate impairment; in- 
flanmiiatory types may cause an acute impair- 
ment of vision which in severe cases becomes 
more marked as atrophic changes supervene. 

I have divided the cases presented in this 
report into five classes: 

a. Chronic Interstitial Xephritis. 

b. Chronic Nephritis. 

c. Hypertension. 

d. Acute Nephritis. 

e. Miscellaneous. 

They are tabulated below grouping the symp- 
toms to facilitate comparison of the various 
features. 



SERIES A. 



Chronic Interstitial Nepliritis. 



Sex 



Ajre 



Vision 
OD OS 



Ocular Findings. 



1. C. G. 6-12-12. M 
Medical Diagnosis: Chronic interstitial 

oephritls. Hypertension. Arterial sclerosis. 
Heart enlarged. 

Urine: Trace albnmen, line granular casts, 
B. P. 200 to 240. 

Symptoms: Headache, dyspnea; occasional 
edema of legs. 

2. C. H. 10-2212. M 
Medical Diagnosis: Adranced chronic In- 
terstitial nei^uitls. 

Heart enlarged and hypertiophied. 

Urine: Large amount of albumen, hyaline 
and granular casts. B. P. 195 to 220. 

Symptoms: Extreme dyspnea on exertion; 
some edema of legs. 

S. G. J. 12-2-12. M 

Medical Diagnosis: Chronic interstitial 
nephritis. Uremia: Dilated heart; hydro- 
thorax; radial and temporal ressels sclerosed. 

Urine: Large amount albumen, granular 
and hyaline casts. B. P. 150-190. 

Symptoms: Obeyne-Stokes respiratkm; 
dyspnea. 

4. L. H. 1218-12. F 
Medical Diagnosis: Interstitial nephritis 

chronic, hypertensl<Mi. 

Urine: Albumen, large amount, granular 
casts. B. P. 205 to 175. Heart slightly en- 
larged. 

Symptoms: Dyspnea, headaches, nausea 
Tomitlng. dinlness, blurred rlslon. 

5. B. J. 12-27-12. M 
Medical Diagnosis: Mental derangement 

due to vascular change. 

Urine: Large amount albumen, granu- 
lar casts. B. P. 210 to 260. B«dials sclerotic. 
Mental confusion. 

6. C. D. 8-21-14. M 
Medical Diagnosis: Chronic Interstitial 

oepbrltls. Arterial sclerosis; myocardial in- 
sufficiency. Heart enlarged. 

Urine: No albumen, a few hyaline casts. 
B. P. 195 to 155. 

Symptoms: Headadies, nausea and Tom- 
iting, dyspnea, edema of hands and under 
eyes. 



to 



c. f. c. f. 



44 



5/4 5/4 



4? 



5/10 5/8 



48 



«/e «/e 



4/20 4/20 



58 



5/7 5/10 



O. D. Fusiform venous dilations; many 
rounded flame shaped hemorrhages, one large 
subhyaloid hemorrhage. Marlced edema of 
the disc and retina; retinal detachment down 
and temporally. Choroidal vessels sclerosed 
O. S. Large detachment lower third of 
retina: exudates and macular <Hianges. Len- 
ses cataractous. 

O. D. Periarteritis; endarteritis; arteries 
small; veins irregular in caliber. Retina 
edematous: subretinal exudates; hemorrtiages 
and exudates In retina. Bdema of OMCula. 
O. S. Silver wire artery; arterlovenooB 
compression dilation. Hemorrhages in the 
retina rounded and flame shaped. 



O. D. Marked endarteritis; arterlorenoos 
compression dilation. Marked retinal edema; 
flame shaped hemorrhages; exudative changes. 
Minute exudative spots In the macula. 
O. S. Rounded hemorrhages, glistening 
white spots, a few exudative changes and 
slight pigment cliange in macula. TVir- 
tuosities of macular vessels; one macular 
vessel silver wire; O. S. same as in O. D. 

O. D. Bndarteritis; arteriovenous oom- 
pression; veins tortuous. Macula edematous 
Retina edematous. O. 8. Disc edematous, 
otherwise the same as O. D. 



O. D. Discs edematous. Arteries con- 
trscted; endarteritis Choroid atrophic. No 
exudate, hemorrhages or atrophic changes. 



O. D. Periarteritis: endarteritis; arterio- 
venous compression dilation. One or two 
small hemorrhages near the OMcnla. Two 
small exudates in retina; retina edematoos. 
O. S. Much the same as O. D. also macula 
edematous but no exudates or hemorrbages. 
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SERIES A — Concluded. 



Chronic InteratiUal Nephritis. 



7. E. J. 4-0-13. 

Medical Diagnosis: Chronic Interstitial 
nephritis. Tachycardia; uremia; heart en- 
lai^d; systolic murmurs radlals sclerosed. 

Urine: Albumen, small amount and not 
always present, few casts; phenosulphen- 
test. elimination slow. B. P. 245 to 226. 
Hgb. 60 per cent. 

Urea In blood 2.02T Wiassermann negatlTe. 

Symptoms: Disslness; occasional headache; 
dyspnea on exertion; swelling of ankles. 



8. E. N. 4-21-14. 

Medical Diagnosis: Chronic hypertensloo; 
nephritis. 

Urine: Albumen, faint trace, no casts; 
ptaenosulphon elemlnatlon rapid. B. P. 242 
to 195 W. B. C. 11. 870 R. B. a 4.690.000. 
blood urea .44 g. per liter. 

Symptoms: Headache; poor rlslon; pain 
in the heart. 

0. W. McO. 4-2413. 

Medical Diagnosis: Arterial sclerosis; in- 
terstitial nephritis; hypertensi(m ; heart en- 
larged; radial thickened. 

Urine: No albumen, a few granular casts; 
phenosulphon elimination good. B. P. 170. 

Symptoms: Severe precardlal pain. 

10. J. L. 6-9-18. 

Medical Diagnosis: Chronic interstitial 
nephritis, hypertension, cardiac InsuflSciency. 
Heart slightly enlarged, faint systolic mur- 
mur. 

Urine: Albumen, moderate amount, no 
casts; phenosulphon. elimination rery slow. 
B. P. 212 to 180. 

Symptoms: Dyspnea on exertion. 

11. J. S. R. 12-9-13. 

Medical Diagnosis. Chronic interstitial 
nephritis; chronic hypertension. Heart 
slightly enlarged; radial thickened; extra 
systoles. 

Urine: Definite trace albumen, many hya- 
line and granular casts; phenosulphon. 
elimination slow. B. P. 190 to 155. Blood 
urea .75 gm. per liter. 

Symptoms: Headaches, spots before ^es. 
short of breath, edema of feet 

12. C. W. B. 6-24-13. 

Medical Diagrnosis: General arterial scler- 
osis; chronic nephritis, secondary. Heart 
slightly enlarged; systolic murmur; radlals 
sclerotic. 

Urine: Definite trace albumen; many 
hyaline and granular casts. B. P. 100 to 
160. Hgb. 62 per cent. 

Symptoms: Principally those of chronic 
gastritis. 

13. J. V. 8-23-13. 

Referred to Medical clinic; diagnosis 
chronic nephritis, arterial sclerosis, mitral 
regurgitation. Greatly enlarged heart, harsh 
systolic murmur. 

Urine: Albumen negative at first, later 
trace hyaline casts, bacteria. B. P. 200 to 
170 Wassermann negatlre. 

Symptoms: Poor vision : swelling under 
eyelids; dyspnea on exertion. 



Sex 



M 



M 



M 



M 



M 



M 



Age 



Vision 
OD OS 



45 



5/10 5/4 



47 



5/6 5/15 



54 



5/4 5/4 



56 



6/12 6/80 



60 



5/5 5/5 



67 



8/60 5/60 



74 1/00 6/60 

later. 

1/80 8/60 



Ocular Findings. 



O. D. Disc edematous and congested. 
Marked endarteritis; slight perarterltis. Re- 
tina edematous especially toward the ma- 
cula; rounded hemorrhages: flame ^aped 
hemorrliages; atrophic retinal changes, white 
patches, many glistening exudative changes 
In the retina, small and scattered. Fine 
white dots and points in macula: exudates 
along walls of vessels. O. S. Disc edema- 
tous and congested. Perarterltis; marked 
endarteritis: silver wire arteries; vessels 
tortuous; arteriovenous compression dllatl<«. 
Atrophic retinal changes, less marked than 
in O. D. Exudates less numerous but arterial 
changes more advanced. 

O. D. Marked arteriovenous compression. 
Retinal edema. Central choroidal changes. 
O. S. Nerve head edematous; marked arterio 
venous compression; retina fniematous; some 
exudative spots above the macula. A few 
glistening white spots between the macula 
and the disc, central choroidal changes. 



O. D. Disc congested and edematous. Veins 
engorged; marked arteriovenous compression 
dilation; arteries tortuous, irregular In cali- 
ber and show endarteritis. Retina edema- 
tous. Macula edematous. O. S. Endarteritis 
more marked, otherwise practically same. 



O. D. Nerve head edematous. Several 
whitish areas of infiltration of the retina 
near disc border temporally. Arteries con- 
tracted. Retina edematous. Up and nasally 
from the disc, hemorrhages and whitish, 
areas of infiltration. Macula edematous. 
O. S. Disc edematous. Arteries contracted. 
Several fine hemorrhages and small deposits 
(old hemorrhages) in temporal retina. 

O. D. Disc edematous. Arteries irregular 
in caliber; endarteritis; partial silver wire 
artery; marked arteriovenous compression 
dilation. Retina edematous. O. S. Disc 
edematous. Arterial changes same as O. D. 
only more general and advanced; arterio- 
venous compression dilation m<H« marked. 
One small linear hemorrhage above disc. 
Corkscrew macular vessels; macula edema- 
tous. 



O. D. Lenticular edacities. Disc edema- 
tous. Ehidarterltis: veins irregular in cal- 
iber. Retina edematous. O. S. Fine lentic- 
ular opacities; a few vitreous opacities. 
Disc edematous. Endarteritis; vessels irre- 
gular in caliber. Retina and macula edema- 
tous. One small silver wire artery nasally; 
arteriovenous compression dilation. 



O. D. Slight lenticular opacity. Periar- 
teritis: veins Irregular in caliber; arterio- 
venous compression dilation. Very many 
flame shaped, linear and rounded hemorrhages 
generally small in size in both retina and 
macula. Exudative changes (old hemw- 
rhages?): ch(Nt>ldal changes in the retina 
and the macula. Retinal edema; slight re- 
tinal detachment. Some glistening white 
spots in the macula. O. S. Corneal opac- 
ities. Fundus details not clearly seen. Some 
peripheral pigmentary retinal changes. Hem- 
orrhages and exudates in the macula. 



14. T. B. 9-25-18. 

Medical Diagnosis. (Thronic Interstitial 
nephritis; hypertension; hypertrophled heart, 
vessels sclerotic. 

Urine: Large amount of albumen with 
hyaline and granular casts; phenosulphon 
elimination slow. B. P. 195 to 180 W. B. C. 
8,500. R. B. O. 3.730,000. Blood urea .80 
grm. per liter. Wussermann negative. 

Symptoms: Falling vision; headaches; 
dyspnea on exertion; edema of the ankles. 



M 



48 



5/20 5/80 



O. D. Disc swollen and edematous, con- 
gested. Veins engorged; arteries small; en- 
darteritis. Retina congested, edematous 
and contains several hemorrhages and exu- 
dates. Hemorrhages in the macula typical; 
partial radiating glistening white macular 
star. O. S. Disc hyperemic. swollen l\k 
to 2 diopters. Endarteritis. Many hemor- 
rhages. Many minute white spots about 
the disc. Macular hemorrhage; fllatening 
white macular spots, sllgbUy radiating. 
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Chronic Interstitial Nephritis. 



SERIES A — Continued. 



Sex 



15. F. L. 12-3-13. M 
Medical DlaguMla: CHironic interstitial 

nephritis; hypertension; arterial sderoais. 
Heart enlarged, systolic murmurs. 

Urine: Considerable amount albumen with 
hyaline and granular casts; phenosulphon 
rilmination poor. B. P. 270 to 220. Urea 
.72 gm. per liter. 

Symptoms: Vomiting in A. M. ; dyspnea 
on exertion; W. B. C. 7,760, R. B. C. 4,- 
810,000. 

16. W. L. 1-29-14. M 
Medical Diagnosis: Chronic Interstitial 

nephritis; hypertension. Heart enlarged, 
systolic murmur; mitral insufficiency. 

Urine: Considerable albumen with gran- 
ular casts. B. P. 200 to 225. Blood urea 
.82 gm. per liter. W. B. C. 5,100, B. B. C. 
4,630,000. 

Symptoms: Dixzlness, loss of conscious- 
ness, dyspnea on exertion, edema of the 
ankles. 



Age 



Vision 
O D OS 



5<l 



5/12 5/15 



63 



5/8 6/6 



Ocular Findings. 



O. D. Disc swollen 4 diopters, swellinf 
extending some distance at>out the disc. Ves- 
sels are tortuous; endarteritis; periarteritis; 
arteriorenous c<Mnpressi<m. Many hemor- 
rhages and exudatire spots. O. S. Practically 
the same as O. D. in erery respect. 



O. D. Disc swollen 2 diopters. Arteries 
irregular in caliber; endarteritis; arteries 
contracted; arteriorenous compression. Ve- 
tina edematous. Macular ressels tortuous; 
macula has granular changes. O. S. Disc 
edematous. Vascular condition the same 
as O. D. 



SERIES B. 



Chronic Nephritis. 



Sex 



1. G. M. 12-12-12. F 
Medical Diagnosis: Chronic nephritis; 

secondary contracted kidney, interstitial type. 
Heart enlarged. 

Urine: Albumen, large amount; pheno- 
sulphon. elimination slow. B. P. 250 to 216. 

Symptoms: Headaches; thort of breath; 
Tomiting; edema lids and legs. 

2. W. H. M. 1-16-13. M 
Medical Diagnosis: Subacute parenchy- 
matous nephritis. Heart enlarged. 

Urine: Large amount albumen, granular 
casts; phenosulphon. rather rapid elimination. 
B. P. 150. 

Symptoms: Pain In the back; nervous, 
restless. 

3. S. B. G. 810-13. M 
Medical Diagnosis: Chronic nephritis. 

Heart enlarged; systolic murmur, radials 
thickened. 

Urine: Trace albumen, granular casts; 
phenosuphon. rather rapid elimination. B. P. 
160 to 190. 

Symptoms: Markedly sleepy, some dyspnea 
on exertion, slight edema of legs. 

4. A. S. R. 3-20-18. F 
Medical Diagnosis: Chronic nephritis, 

secondary contracted kidney (interstltlml 
type). Heart enlarged, systolic murmur. 
Urine: Large anoount albumen, granular 
and hyaline casts; phenosulphon. rather rapid 
elimination. B. P. 225 to 186. Marked edema 
oyer the whole body, dyspnea at night, pal- 
pitation. 

5. J. C. 4-2-18. M 
Medical Diagnosis: Acute exacerbation of 

chronic nephritis. Heart enlarged, radlals 
sclerosed. 

Urine: Albumen trace, few hyaline casts; 
phenosulphon. elimination moderately retard- 
ed. B. P. 168 to 142. W. B.C. 12,700, B. B. C. 
4.200.000. W\assermann negative. Urea 
blood .68 gm. per liter. 

Symptoms: Headaches intense, dinlnsss, 
dim vision, nausea and vomiting. 

6. A. M. N. 4-4-18. M 
Medical Diagnosis: Chronic nephritis, late 

stage. Cardiac hypertrophy, mitral reforg., 
systolic murmur, capillary pulse. 

Urine: Large amount albumen, granular 
casts; phenosulphon. very slow elimination. 
B. P. 180 to 204 W. B. C. 25,700, R. B. C. 
4.400.000 Hg. 65 per cent Blood urea high 
.80 gm. per liter. 

Symptoms; Nausea, vomiting, dyspnea pal- 
pitation, edema legs and feet (Died in ten 
days.) 



Age 



OD OS 
Vision 



2C 



5/7% 5/7 V4 



44 



6/6 6/8 



48 



6/7% 5/7% 



46 



5/6 6/4 



60 



6/16 6/12 



47 



6/B 6/5 



Ocular Findings. 



O. D. Nerve head swollen 4 diopters. 
Hemorrhages about the disc. Marked periar- 
teritis; arteriovenous compression dilation. 
Retina edematous in which tortuous veins 
are embedded: veins engorged. Macular vee- 
sels cork screw like; t)eginning star shaped 
figure. O. S. Condition practically same as 
O. D., swelling same. 

O. D. Macular region slightly granular 
otherwise negative. O. S. Slight periarteritis 
and endarteritis. Macular vessels slightly 
tortouos; macula slightly granular, other- 
wise negative. 



O. D. Disc congested edematous. Veins ^i- 
gorged, arteries twtuous; perivasculitis; 
arteriovenous compression. Retina edema- 
tous. Some slight ch<Mt>idal changes. O. 8. 
One large retinal hemorrhage, subhyalold, 
otherwise same as O. D. 



O. U. Retina slightly hyperemic A few 
scattering minute white points in the maenlA. 
Possibly slight endarteritis. 



O. D. Disc swollen I. D. Veins engorged 
and tortuous and Irregular in caliber; ar- 
teriovenous compression <Blatloo. Retina 
edematous; small hemorrhages below macula; 
corkscrew vessels In macula. O. 8. Dlae 
swollen 8 diopters. Veins markedly tcntuous. 
engorged and irregular in caliber: arterio- 
venous compression dilation. A few glisten- 
ing white spots in the nucula. Endarteritis 
of the central artery. Edema of the macula 
O. U. 

O. D. Periarteritis; periphlebitis; vessels 
tortuous; marked endarteritis; arteriovenous 
compression. Retina edematous: several 
small hemorrhages; retinal sclerotic change 
above macula. Macula granular and edema- 
tous. O. S. Marked perivasculitis; arteries 
very tortuous: endarteritis, arteriovenous 
compression. Retina hyperemic marked ede- 
ma. Macula edematous with beginning 
sclerotic changes. 
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SERIES B— Concluded. 



Cbron!c Nephritis 



Sex 



Age 



Vision 
O D OS 



Ocular Findings. 



7. D. D. Van A. 4-4-13. M 
Medical Diagnosis: dironlc nephritis. Car- 
diac InsufBciency, enlarged heart, extra sys- 
tolic murmur. 

Urine: Large amount of albumen, fine 
granular and hyaline casts; phenosulphon. 
very slow elimination. B. P. 170 to 155. 
Blood urea .38 gm. per liter. Wiassermann 
negative. 

Symptoms: Nausea and vomiting; dyspnea 
on exertion. Palpitation. (Died in 3 mo.) 

8. A. L. G. 4-16-13. M 
Medical Diagnosis: Chronic parenchyma- 
tous nephritis (mild.) 

Urine: Albumen, small amount present, 
hyaline and granular casts; phenosulphon. 
elimination very good. W^ B. 0. 15.300, 
R. B. C. 4,100,000 Hgb. 80 per cent 

Symptoms: Headaches, sleepy. 

0. W. W. 4-28-18. M 

Medical Diagnosis: CJhronic nephritis; car- 
diac insuflSclency ; marked anemia. Heart 
enlarged, systolic murmur; radlala slightly 
thickened. 

Urine: No albumen, few granular casts; 
phenosulphon. elimination very alow. B. P. 
190. W. B. 0. 12,150 R. B. C. 8,460,000 
Hgb. 27 per cent. Blood urea .53 gm. per 
liter. 

Symptoms: DiSKiness, blurred vision ab- 
dominal pain, diarrhea, edema of legs 
dyspnea on exertioiL 

10. J. B. M. 7-14-18. M 

Medical Diagnosis: (Chronic parenchyma- 
tons nephritis, secondary contracted kidney, 
unemia. Heart enlarged. 

Urine: Large amopnt of albumen, no 
casts; phenosulphon. no elimination in 2 
hours. B. P. 160 to 148. Blood not ex- 
amined. 

SymptcHns: Dyspnea with cough, eyes 
puffy in A. M., edema of ankles. 



11. J. A. T. 7-81-18. M 
Referred to Medical clinic; dlagnoaia; 

Tronic nephritis; hypertension. Heart en- 
arged: emphysema of lungs. 

Urine: Albumen present with granular and 
hyaline casts. B. P. 180 cyst. 140 dias. 

Symptoms: Disslness; dyspnea on exer- 
tion. 

12. N. B. 2-12-14. P 
Referred to Medical clinic. Diagnosis: 

Diabetes mellltus; chronic parenchymatous 
nephritis. Enlarged heart. 

Urine: Considerable albnroen and some 
sugar. B. P. 170. 

Symptoms: Excessive thirst; dyspnea <« 
exertion; swelling of feet. 



58 



5/5 5/4 



29 



5/5 5/5 



S8 



6/5 6/12 



24 



6/8 5/6 



48 



6/4 5/4 



68 



1/60 5/20 



O. D. Vessels tortuous. Retina edematous; 
many small glistening subretlnal spots in 
macula. Macula edematous; a few fine 
central choroidal changes. O. S. Disc edema- 
tous. Large flame shaped hemorrhage below 
and nasally. All the vessels contracted and 
tortuous; arteriovenous compression dilation. 
Macula edematous and granular; whitlsk 
subretlnal spots in macula. Choroid granular 
below macula. 



O. D. Slight endarteritis; veins somewhat 
engorged, perivasculitis. Retinal edema; ar- 
teriovenous compression. O. S. Disc edema- 
tous. Practically the same as O. D. 



O. D. Disc swollen and edematous. Marked 
arterial and venous pulsation; veins en- 
gorged and irregular in caliber; arteriovenous 
compression. Retina edematous. 0>rk screw 
macular vessels; macula edematous. Diffuse 
choroidal changes in periphery. O. S. Glsc 
slight edematous. Veins Irregular In 
caliber; arteriovenous compression dilation, 
endarteritis. Retina slightly edematous. 



O. D. Disc edematous with exudates: dise 
swollen about 1 diopter. Marked endarteritis 
and periarteritis. White spots about the dlse 
(remains of old hemorrhages.) Retina edema- 
tous. Typical radiating white star like 
figure in the macula. O. S. Disc markedly 
edematous, swollen 1 diopter. Arteries Ir- 
regular in caliber; marked endarteritis and 
perivasculitis; arteriovenous compressloo 
dilation. Many minute mottled whitUli 
changes in the retina between the disc and 
the macula where they have a radiating 
arrangement. Retina edematous. 

O. D. Disc is edematous. Arteriovenons 
compression. Retina and macula edematons. 
O. S. Periarteritis; arteriovenous com- 
pression; exudates near superiar nasal ves- 
sels. Retina edematous. 



0. D. Nearly mature senile cataract, fun- 
dus reflex, no details. O. S. Incipient caur- 
act. Disc congested. Arteries contracted; 
arteriovenous compression dilation marked. 
Fundus edematous. Numerous hemorrhages. 
Portion of radiating white spot in maculm 
and down. 



SERIES C 



Hypertension 



Sex 



Age 



Vision 
O 1) OS 



Ocular Findings. 



L M. C. 12-19-12. 

Medical Diagnosis: Hypertension. 

Urine: Albumen, negative, no casts. B. P. 
210 to 140, systolic heart murmurs. 

Symptoms: Dlsxy spells; unconscious 
spells; headaches; dyspnea (m exertion; 
edema of lids and ankles. 



2. J. R. 12-30-12. 

Medical Diagnosis: (^ironic hypertension. 

Urine: Albumen, faint trace, few hyaline 
casts. B. P. 210 to 160. Heari enlarged, 
systolic murmurs. 

Symptoms: Headaches; dyspnea; ankles 
edematous. 



F. 



48 



5/5 5/6 



59 



5/20 5/20 



O. I). Disc hyperemic. Retina hyperemic 
and edematous; one small hemorrhage. Ar- 
teriovenous compression slight endarteritis. 
Small exudate in macula. O. S. Disc more hy- 
peremic. Macula edematous. Endarteritis; tor- 
tuous arteries and veins; no hemorrhage; 
one exudative change below macula (old 
hemorrhage?) 

O. D. Incipient cataract Discs congested. 
Smaller vessels show sliver wire dutfacter- 
istlcs: arteriovenous compression dilation 
marked. Veins markedly tortuous. Retina 
edematous. Scattering minute choroidal 
changes. O. S. two small flame shaped 
hemorrhages near the macula; macula edem- 
atous, otherwise practically the same as 
0. D. 
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SERIES C — Concluded. 



Hypertension 



Sex 



Age 



Vision 
OD OS 



Ocular Findings. 



3. S. N. 4-10-18. 

Medical Diagnosis. Hypertension (chronic 
nephritis?) Heart enlarged, radial sllghtiy 
thickened. 

Urine: No albumen nor casts. Pheno- 
sulphon. elimination fair. B. P. 188 
to 164. W. B. O. 8,300, R. B. C. 4.940,000. 

Symptoms: Dizziness, vomiting and nausea 
A. M. 



M 



40 



4. W. J. M. 5-22-13. 

Medical Diagnosis: Hypertension; arterial 
sclerosis; prostatic hypertrophy. Radial 
thickened. 

Urine: No albumen, hyaline and granular 
casts. Phenosulphon. elimination good. B. P. 
180. 

Symptoms: Patient disorientated, poor 
memory. 



5. A. McD. 5-22-13. 

Medical Diagnosis: Chronic hypertension; 
arterial sclerosis. Cardiac arhythmla, ex- 
tra systole. Radlals beaded; brachials scler- 
otic. 

Urine: No albumen, no casts. B. P. 235 
to 170. 

Symptoms: Vertigo. 

6. T. A. S. 10-22-18. 

Medical Diagnosis: Hypertension; arterial 
sclerosis; chronic nephritis. Enlarged heart, 
systolic murmur. 

Urine: Albumen, negative; hyaline casts; 
phenosulphon. elimination fair. B. P. syst 
232, diast. 185. Wasserman negatiye. 

Symptoms: Unconscious spells; headache; 
some dyspnea on exertion. W. B. C. 0.650, 
R. B. C. 4,810.000. 



7. B. L. 1-11-14. 

Referred to Medicine. Medical Diagnosis: 
Myocardial InsufBciency ; hypertensl<Mi; ar- 
terial sclerosis (chronic Interstitial nephri- 
tis?) Heart enlarged. 

Urine: Slight trace albumen, sp. gr. 1006. 
B. P. 200. 

Symptoms: Headache; vomiting ; dyspnea 
on exertion. 



6/20 6/20 



M 



67 



5AV4 6/7% 



M 



M 



78 



6/20 6/7% 



40 



6/6 6/5 



66 



6/60 6/20 
WI. C. 

6/60 6/10 



0. D. Disc edematous extending below 
into edematous area in retina in which in- 
ferior tempwal artery is burled. This area 
is elevated about 3 D, probably slight de- 
tachment. Wlhole retina hyperemlc and 
markedly edematous. Macula edematous. Lo- 
calized chorio-retinal change down and tern* 
porally. O. S. Periarteritis. Retina con- 
gested and markedly edematous. Macula 
edematous. General characteristics about 
the same as O. D. Appearance of fundus 
somewhat resemble leukemic retinitis. 

O. D. Many vitreous opacities. Disc con- 
gested and edematous. Veins engorged, 
somewhat tortuous and Irregular in caliber; 
arteriovenous ccxnpression dilation; marked 
endarteritis. Retina edematous; several 
white spots in the retina irregularly arrang- 
ed mostly bordering the macula. Small hya- 
line dots in the macula; macula edematous. 
O. S. Disc edematous and hyperemlc. En- 
darteritis; some perivasculitis; arteriovenous 
compression dilation. 

O. D. Lenticular opacities. Disc edema- 
tous. Veins irregular In caliber. Retina 
markedly edematous. Macula edematous. 
O. S. Arteriovenous compression dilation. 
Retina edematous. Macula hyperemlc and 
granular. 



O. D. . Disc hypermlc. Veins engorged and 
tortuous,* periarteritis, endarteritis; arterio- 
venous compression dilati(m. Retina edema- 
tous; area of retinal change with swelling 
near disc; localized detachment. Wliite 
spots above the disc and the superior macular 
region. Two small linear hemorrhages. O. 8. 
Disc swollen 1 diopter, edematous and hyper- 
emlc. Perivasculitis; small hemorrhage near 
the disc: veins engorged: temporally the 
vessels are tortuous; arteriovenous compres- 
sion dilation. Retina edematous, some scat- 
tering hemorrhages and old hemorrhagic 
areas. Macula edematous. 

O. D. Disc edematous. Endarteritis and 
periarteritis; vessels tortuous; arteriovenous 
compression. Many small exudates and 
hemorrhages most numerous In the macula; 
macula edematous. 

O. S. Disc edematous. Veins engorged; 
arteriovenous compression dilation. Old 
thrombosis of inferior temporal veins, walls 
showing only as atrophic thin white lines, 
branches traceable. Some sclerotic changes 
in chortrfdal vessels. 



SERIES D. 



Acute Nephritis. 



Sex 



Age 



Vision 
OD OS 



1. W. H. 8-13-18. M 
Medical Diagnosis: Acute nephritis. Paral- 
ysis from anterior poliomyelitis, attack I 
years ago. Rapid heart. 

Urine: Albumen, present; no casts. B, P. 
125. W. B. C. 14,500, R. B. 0. 4,600,000 
Hgb. 75 per cent. 

Sympt<Mns: Has spots before eyes and 
headaches. 

2. M. J. 6-8-14. F 
Medical Diagnosis: Acute nephritis fol- 
lowing mastoid operation for mastoiditis and 
sigmoid phlebitis. 

Urine: Normal before operation; after 
9peration, large amount of albumen, granular 
and hyaline casts. Blood cultures: Strep- 
tococcus bacteremia. W. B. C. 14.600, 87 
per cent, polynuclears. Septic temperature 
for some time after operation. Recovering; 
urine now negative. 



19 



5/4 6/4 



9 



6/6 6/6 



Ocular Flndliij^s. 



O. D. Nerve head congested and edema- 
tous. Marked perivasculitis; veins engaged; 
arteriovenous compression dilation. Mucula 
edematous. O. S. Disc more edematous. Some 
endarteritis: small veins tortuous. Condition 
practically the same as in O. D. 



O. D. Disc swollen and edematous. Veins 
engorged and tortuous; arteries contracted; 
slight arteriovenous compression. Retina 
edematous. O. S. Practically the same as 
O. D. 
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SERIES E. 



Miscellaneous Retinal. 
Conditions Suggesting Nephritis 



Sex 



Age 



Vision 
OD OS 



Ocular Findings. 



1. L. F. 8-20-18. 

Medical Diagnosis: Secondary anemia. 
Heart: hemic murmur. 

Urine: Albumen, negatlre, casts, negatlre. 
B. P. 170-180. B. B. C. 8.200,000, W. B. C. 
3.900 Hgb. 30 per cent. Has recurrent 
uterine hemorrhages. Is weak. 



2. J. H. 8-25-18. 

Medical Diagnosis: AbdcMninal adhesions, 
hemorrhoids. 

Urine: No albumen, no casts. B. P. 155 
to 180. 

S7mpt<Mn8: Pain in stomach, nausea and 
▼omitlng. (Died in hospital). 

3. A. P. 4-12-18. 

Medical Diagnosis: Reflex Tomlting. en- 
larged tender uterus, right OTary enlarged. 

Urine: No albumen, no casta. Pheno- 
sulphon. elimination rather slow. B. P. 
180 to 150. W. B. a 10,800, B. B. O. 
3.930,0000. Hgb. 67 per cent. 

Symptoms: Diszy; nausea and Tomitlng; 
edema of face and eyelids; Toice hoarse; 
dyspnea at night. 

4. A. M. B. 

Medical Diagnosis: Ohroolc Bronchitis and 
emphysema of the lungs. 

Urine negative. B. P. 135. Wassermann 
negative. 



M 



49 



49 



48 



75 



5/6 5/6 



5/5 5/5 



5/4 5/4 



2/60 2/00 



0. D. Periarteritis and endarteritis; reint 
irregular in caliber; arteriovenous comprea* 
sion dilation. Retina hyperemlc and edema- 
tous; some localised sclerotic retinal changes 
below macula. Macula edematous. O. 8. 
Sclerotic retinal changes above and below 
the macula, also nasally. Slight dioroldal 
changes, otherwise does not differ frcMn O. D. 

O. D. Slight periarteritis; slight endar- 
teritis; veins engorged; arteriovenous com- 
pression dilation. Few glistening spots In 
the macula (hyaline, subretinal). O. 8. 
Practically the same as O. D. 



O. D. Retina edematous. Some Irregular 
white spots above the macula; macula edema- 
tous. No marked vascular changes. 0. 8. 
Arteries slightly contracted: arteriovenom 
compression dilation. Small white spots in 
the retina nasally. 



O. D. Lenticular opacities. Disc edema- 
tous. Bndarterltis; arteriovenous compres- 
sion. Many exudative spots in the macuUtf 
area; subhyalold hemorrhage between th« 
disc and the macula. O. 8. Lenticalar 
opacities. Disc edematous. Oboric retinal 
changes in the macula. Retina edematooa. 
AtyplcaL 



Features 



Total % 



Ohronlc inter- 
stitial nephritis 



B 

(Thronic 
NephriHs 



Hypertension 



D 

Acute 
Nephritis 



B 

Miscel- 
laneous 



Total cases 41 

Male 20 

Female 12 

Age averages 45 

Vision 

Opacities of media 

Edema of the disc 28 

CJongestion or slight swelling 

of disc 10 

Ohoklng of disc I D, or more 7 

Periarteritis 14 

Endarteritis 25 

Endarteritis of the central 

artery 1 

Irregular, tortuous or c<»tract«d 

arteries 28 

Silver wire arteries 6 

Cork screw macular vessels. ... 4 

Arteriovenous compression .... 10 
Arteriovenous compression 

dilation 24 

Veins engorged or tortuous.... 14 

Periphlebitis 8 

Venous thrombosis 1 

Hemorrhages 21 

Exudative and other 

retinal changes 20 

Edema of the retina 88 

Detached retina 4 

Edema of macula 28 

Radiating or star shaped 

macular changes 4 

Other macular changes 12 

Choroidal changes 6 

Choroidal vessels sclerosed.... 1 

Inflammatory characteristics... 18 

Atrophic characteristics 6 



100 16 39% 

71 18 81% 

29 3. ...19% 

43 to 75-56 
c. f. to 5/4 
1 leucoma 
1 cataracts 
11 

8 

8 

8 

11 



9 
5 
1 

4 

8 
1 



10 

11 
14 
1 double 
2 1 localised 
7 

1 

4 
8 
1 
6 

1 



12.... 29% 

9 75% 

3 25% 

24 to 63-45 
1/60 to 5/4 

2 cataracts 
7 

8 
8 
6 
6 



9 

8 
8 


7 
8 



2 
9 



8 

4 
8 

5 
8 



7.... 17% 

4 57% 

5 43% 

40 to 78-57 
6 /60 to 6 /6 



2 

1 
8 
5 



8 
1 



6 

2 

1 

4 

5 
6 

localised 
7 



2 5% 

1. . . .50% 

1 50% 

9 to 19-14 
5/5 to 5/4 



2 

2 
1 



1 
2 



4.... 10% 

2. ...50% 

2.... 50% 

48 to 75-55 

2/60 to 5/4 

1 cataract 
1 



1 
8 



i 



2 
8 



1 
2 



1 
1 



Taking up the ophthalmoscopic notes we find 
that edema was noted twenty-eight times in 
the disc, thirty-three times in the retina, and 
twenty-three times ip the macula, and 



that it was found in all the types of the cases 
examined, though relatively most commonly in 
interstitial nephritis in which vascular changes 
are most prominent and nearly as frequently in 
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the cnses of hypertension. It* relation to the 
blood pressure d^^e* not appear, as the B. P. 
was high in nearly ail the r-a^es examined. 
However, both acnte case* *how edema and thev 
were cases of low B. P., and edema was present 
in the case of bronchitis and emphvsema in 
whirh the B. P. was only 135. 

Congestion or slig^ht swell in<r of the disc 
was present in ten cases and rather more often 
in the cases in whi^^h elimination was lessened 
and the bkKxl urea increase<l. This feature was 
quite marked when the di.-fr was swollen 1 
diopter or more as it was in seven c-ases. 

Of the cases of interstitial nephritis, one dis'j 
was swollen one and one-half to two diopters 
in which the elimination of phenosulphone- 
pthalein was retarded and the hUxA urea .89 
gm. per liter, W. B. C. 8,500, R. B. C. 3,730.000. 
In the case with the disc swollen two diopter^j 
in blood urea was .82 ^rm. per liter, W. B. C. 
5,100, R. B. C. 4,630,000; in the ease of 
swelling of the disc 4 diopters the phenosul- 
phon^jihthalein elimination was much retarded 
and the blood urea .72 gm. per liter, W. B. C. 
7,750, R. B. C. 4,810,000. All these cases 
showed considerable albumen and casts. Four 
other cases of choked disc, papilledema, were 
found, three in chronic nephritis, and one in 
hypertension. In the chronic nephritis case in 
which the disc was swollen four diopters, the 
phenosulphonepthalein elimination was much 
retarded, the blood urea .71 gm. per liter, the 
W. B. C. was 11,200. R. B. C. 3,000,000. In 
the case swollen 1 diopter and 3 diopters the 
phenosulphonephthalein elimination was retard- 
ed and the blood urea was .68 gm. per liter ; the 
W. B. C. count was 12,700, R. B. C. 4,200,000. 
In the other case in which the disc was swollen 
one diopter unfortunately no blood test could 
be found, but there was no phenosulphon- 
ephthalein elimination in two hours. The 
quantity of albumen was considerable in each 
case. In the case of hypertension with a swell- 
ing of the disc amounting to one diopter the 
phenosulphonephthalein elimination was re- 
tarded, the blood urea not recorded, W. B. C. 
9,650, R. B. C. 4,810,000. There has been 
considerable discussion as to whether choked 
disc in albuminuria is caused by toxemia or 
by intracranial pressure. In none of these cases 
is there a record of increased intracranial press- 
ure but there is a lack of elimination with in- 
crease of blood urea in most of the cases. There 
is no reason why increased intracranial pressure 
might not be present but it would seem as if 
the retarded elimination in these cases was 
of considerable significance. 

Periarteritis was present in fourteen cases. 
It is interesting to note that it was relatively 
more frequent in chronic nephritis 50 per cent, 
and acute nephritis 50 per cent, than in in- 
terstitial nephritis and hypertension. 



Endarteritis is present in twenty-five caaea, 
61 per cent. It seems to be a more frequent 
feature in hvpertension and interstitial nephrit- 
is than in chronic nephritis in which there are 
six or 50 per cent. The one case of endarteritis 
of the central artery was probably accidental. 

Contracted or tortuous arteries, or arteries 
with irregularities in caliber are present in 
twenty-three cases. They are prolwibly aaso- 
ciated with the other vascular changes. 

Silver wire arteries were seen in six cases of 
the arterial sclerotic type, five in interstitial 
nephritis, (me in hvpertension. They, of course, 
indicate advanced changes in the vessel walls. 
They have, when present, some prognostic value. 

Corkscrew-like twists in the macular vessels 
are quite commonly mentioned as indicating 
sclerotic vascular changes in the retina. When 
present no doubt they are significant, but they 
were relatively infrequent, in this series there 
being but four, nearly 10 per cent. 

Arteriovenous compression dilation, in which 
the venous return flow was so retarded bv an 
overlying artery as to cause the vein to dilate 
from the increased intravenous tension caused 
by the compression, was present in twenty-fonr 
cases. The condition nearlv alwavs shows the 
presence of increased arterial tension, thicken- 
ing of the arterial walls, or of both. It may in- 
dicate only a local condition, intraocular, but 
it is usually more or less closely related to a 
general condition. It may be due to an anoma- 
lous condition but in such cases it is not likely 
to be seen at more than one or two vessel cross- 
ings. Changes in the veins other than dilation 
from compression were relatively infrequent and 
like periarteritis they were relatively less com- 
mon in the cases of interstitial nephritis and 
hypertension. 

Hemorrhages were present in ten cases, about 
25 per cent. Their diagnostic significance and 
importance is amply proven. They were rela- 
tively more frequent in the cases of interstitial 
nephritis and hypertension. Exudative changes 
appear in this series to have the same relation, 
as to type, as hemorrhages. 

That detachment of the retina should be 
present in 10 per cent, of the cases was a 
surprise to me, although when one remembers 
the vascular changes that take place and that 
these changes may take place in the choroidal 
vessels also, one can find little diflBculty in ex- 
plaining subretinal fluid which might increase 
enough to cause a detachment to become ex- 
tensive. Local detachments have been more fre- 
quently noticed, however, and in three of these 
cases they are localized. All of the detachments 
are in cases showing vascular lesions predom- 
inating, interstitial nephritis two, hypertension 
two. 

The bad prognosis generally given in cases 
showing radiating or star shaped changes in 
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the macula is probably justifiable; most cases 
die within two years; occasionally they live 
much longer under good care. Rarely these 
changes are seen in cases presenting no kidney 
disease. They are caused by exudative and 
degenerative changes in the retina and their 
peculiar arrangement is due to the anatomical 
features of the horizontal layer of Henle. 

Other macular changes are often present; 
their prognostic significance is not nearly as 
grave. They were present in 29 per cent of 
the cases. Thev are seen in cases not albu- 
minuric much more frequently than the star 
shaped figure. 

Choroidal changes were present in six cases, 
over 14 per cent. They are most likely de- 
pendent upon vascular changes in the choroid 
having the same etiology as the vascular changes 
in the retina and kidneys. Definite sclerosis 
of the choroidal vessels was made out in but 
one case, one of interstitial nephritis. 

The thirteen cases showing changes of an in- 
flammatory type include, the cases of choked 
disc, simple papillitis and exudative retinitis. 
Thev all seem to have more or less relation to 
the rapidity of elimination, the amount of blood 
urea, and perhaps to the presence of a relative 
increase in W. B. C, a condition quite notice- 
able in several of the casse of choked disc. 

Atrophic changes are probably common in old 
cases of all types, or in subacute cases where 
some of the lesions are old. There were six 
cases showing such changes, all in the chronic 
types. 

In the acute cases and in the sub acute cases, 
the changes, other than edema and increased 
vascular tension of greater or less degree, were 
relatively small. It is exceedingly interesting 
to note that practically all the cases showing a 
rapid elimination also show relatively few re- 
tinal changes, and that those changes that do 
show, are of an early type, without hemorrhages, 
exudates, sclerotic changes or marked papillitis. 

No definite relation could be established be- 
tween the amount of the blood pressure and 
the retinal changes; however, the number of 
cases presented, especially those of the inflam- 
matory or acute types is too small to establish 
a relation. 

In the preliminary considerations in the 
early portion of this paper the following ques- 
tions were offered for solution : 

1. Is there a recognizable relation between 
the type of general disease investigated and the 
associated ophthalmoscopic picture? 

2. May there be a definite type of lesion 
in the central nervous system corresponding to 
the neuroretinitis, papillitis or vascular changes 
seen in the retina? 

3. Is there a relation between the type of 
fundus lesion and the type of nephritis with 
which it is associated? 



4. What relation do hemorrhagic and exuda* 
tive changes in the fundus bear to the patho- 
logic changes present in the acute forihs of 
nephritis ? 

5. Are there constant characteristic changes 
in the fundus in cases of parenchymatous ne- 
phritis ? 

6. Can a characteristic relation be estab- 
lished between the vascular changes accompany- 
ing chronic interstitial nephritis and the vas- 
cular changes in the fundus? 

7. Is there any relation between the small dots 
or spots seen in the macula and the type of 
vascular change in the fundus? 

8. What is the relation between the star 
like figure in the macula and the type of vas- 
cular changes in the fundus? 

9. What relation can be established between 
the pathologic changes found in the fundus 
in nephritis and the pathologic changes which 
take place in the several varieties of kidney 
lesions ? 

Some of these problems may perhaps be ans- 
wered more or less satisfactorily while others 
must be left for another series of investigations, 
particularly one which shall include a greater 
variety of cases. 

1. Considering the relation between the type 
of general disease investigated and the ophthal- 
moscopic picture present, one may refer with 
advantage to the table on the next page. 

Taking up first the cases of interstitial ne- 
phritis and the closely related condition hyper- 
tension with symptoms similar to those seen in 
nephritis edema of the retina, disc or macula 
or some combination of these was present in 
every case of interstitial nephritis, and in addi- 
tion, in every case of hypertension. One may 
conclude, therefore, that edema is a fairly con- 
stant ophthalmoscopic finding in nephritis, but, 
that it is not diagnostic is shown by the fact 
that it was also present in a high degree in all 
other types investigated. 

Comparing percentages given in the last table 
we have as predominating features for chronic 
interstitial nephritis and hypertension, edema 
100 per cent., endarteritis 70 per cent., ar- 
teries tortuous or contracted 52 per cent., 
silver wire arteries 26 per cent., arteriovenous 
compression 61 per cent., hemorrhages 61 per 
cent.; exudative changes 70 per cent., detached 
retina 17 per cent. In other words the pre- 
dominating features of chronic interstitial 
nephritis and hypertension are almost exclu- 
sively dependent upon changes in the vascular 
system, particularly the arteries. 

On the other hand we have as predominating 
features for chronic nephritis, edema 83 per 
cent, congested nerve head 25 per cent, swelling 
of disc one diopter or more 25 per cent., peri- 
arteritis 50 per cent., endarteritis 50 per cent., 
arteries tortuous or contracted 75 per cent., cork 
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screw vessels 25 per cent., arteriovenous com- 
pression 25 per cent., arteriovenous compression 
dilation 50 per cent., veins engorged or tortuous 
58 per cent., periphlebitis 25 per cent., hemor- 
rhages 50 per cent., star shaped macular 
changes 25 per cent., other macular 
changes 33 per cent., choroidal changes 25 per 
cent. The predominating features of chronic 
nephritis are in the small number of cases pre- 
sented for comparison somewhat less of a vas- 
cular type as regards frequency, although peri- 
arteritis was nearly twice as common, and peri- 
phlebitis, although presenting but 25 per cent., 
was entirely absent for the interstitial class. 
Star shaped macular changes also, in this series 
are much more frequent in the chronic nephritis 
class as are to a much less degree other macular 
changes. 

2. The question as to the relation between 
intracranial conditions and fundus changes can- 
not be said to have been answered in this series, 
other than the one instance of hyaline perivas- 
cular obliteration to be given further on. That 
there may have been a relation in the cases 
of choked disc cannot be denied. 

3. The question as to there being a relation 
between the t\T)e of fundus lesions and the type 
of nephritis present could not be answered with- 
out many more cases for comparison. There can 
be no doubt, however, that if, in this series, one 
analyzes the observations and deductions derived 
from the last table, it appears that periphlebitis, 
tortuous veins, congested or swollen discs and 
other inflammatory changes with an associated 
edema of the disc, retina, macula, in over 80 
per cent, of the cases, would suggest chronic 
nephritis, while changes in the intima of the 
arteries, with edema and other features of high 
tension and interference with nutrition are 
more distinctive features in the ophthalmoscopic 
picture of chronic interstitial nephritis. 



The number of cases of acute nephritis is so 
small that deductions are unsafe although it 
may not be assuming too much to call attention 
to the fact that edema, congestion of the discs, 
periarteritis, tortuous arteries and veins and 
arteriovenous compression are probably more 
of an inflammatory or toxic type than of a 
vascular degenerative type. 

The miscellaneous cases seem to show that 
similar features such as edema 75 per cent., 
periarteritis 25 per cent., endarteritis 75 per 
cent., tortuous arteries 25 per cent., arterio- 
venous compression dilation 75 per cent., veins 
engorged 50 per cent., hemorrhages 25 per cent., 
exudative changes 50 per cent., macular changes 
(not typical) 50 per cent, may be found in 
conditions not strictly nephritic and that one 
cannot repose too much confidence in the oph- 
thalmoscopic diagnosis of nephritis. 

4. The fourth question must remain un- 
answered as to acute nephritis, observing in 
passing, that in so far as our cases go, hemor- 
rhages and exudates were absent in both cases 
In chronic interstitial nephritis hemorrhages 
were present 62 per cent, of cases, in hyperten- 
sion 57 per cent, of cases, combining the two we 
have for the vascular degenerative type 61 per 
cent., while in the chronic nephritis 50 per cent, 
showed hemorrhages. Exudative changes were 
present in the interstitial type in 68 per cent., 
in hypertension 71 per cent, or combining as 
before 70 per cent.; in chronic nephritis exu- 
dative changes were present in but 17 per cent. 
May we conclude from these facts that both 
hemorrhages and exudates are more character- 
istic of interstitial than of forms of chronic ne- 
phritis not belonging to the class of predom- 
inating degenerative arterial changes? 

5 and 6. Answers to the fifth and sixth 
questions insofar as is possible in this series 
have been included in those already given. 
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7. The seventh question must not be con- 
sidered as answered by this series excepting in 
that macular changes were rather more fre- 
quent in the chronic nephritis cases than in in- 
terstitial nephritis or hypertension or in the 
two combined ; that macidar changes other than 
edema were absent in acute nephritis and pres- 
ent in 50 per cent, of the miscellaneous cases. 

8. Considering question eight one can only 
say, that while a more or less typical star shaped 
figure was present in 25 per cent, of the cases 
of chronic nephritis, this feature was present 
in but 6 per cent, of the cases of interstitial 
nephritis and entirely absent for the cases of 
hypertension. It was also absent in the cases 
of acute nephritis and from the miscellaneous 
cases. 

9. Question nine is perhaps the most diffi- 
cult and the most interesting of any. In each 
case we have an organ made up largely of 
highly differentiated epithelial cells, differing 
widely as to embryo! ogic origin, but each 
bound together by a supporting frame work, 
and each having a rich and peculiar type of 
vascular organization and blood supply.* As 
in diseases of the kidney, so in diseases of the 
retina, the changes which take place are of a 
degenerative type, often dependent upon the 
associated or preceding vascular changes. 

Edema which was common to all classes and 
almost constantly present, occurs in the earliest 
stages of retinitis as a diffuse edema affecting 
the disc, retina and macula. It gives rise to a 
watery hazziness or opalescence with increase in 
the retinal depth as measured by the ophthal- 
moscopic parallax. Later localized edema may 
occur in the retinal substance forming cystic 
spaces which may become filled with hyaline 
or fat derived from the degenerating arterioles 
with subsequent formation of cholesterin crys- 
tals. When the spaces become large and dis- 
tended they may rupture externally giving rise 
to subretinal fluid with detachment. As a re- 
sult of the pressure edema and intracystic exu- 
date, the nerve elements degenerate, the fluid 
filling the spaces changes to hyaline, and more 
or less well defined white spots or areas devel- 
lop. In the severe types, endothelial leucocjrtes 
may penetrate the hyaloid boundary and lead 
to the formation of white bands, or in more 
severe cases to proliferating retinitis. 

The vascular changes upon which the retinal 
changes to so large a degree depend are gen- 
erally the result of hyaline necrosis with fat 
formation due to changes in the intima. En- 
darteritis is followed later by deposits of lime 
salts in the necrotic areas of the intima. The 
perivascular changes are due, either to albumin- 
ous exudate followed by hyaline deposits in the 
perivascular sheaths, or to a peculiar type of 

2. Although the choroid Is not a part of the retina It la 
the source of nutrition for the other retinal tiHHiieR. 



hyaline degeneration seen in other parts of the 
central nervous system, in which there is de- 
posited around the wall of the artery minute 
droplets of hyaline which fuse to form a com- 
plete sheath for the vessel ; the cause of this for- 
mation is not known ; calcification often occurs.* 
The condition constitutes the true silver wire 
artery. Hemorrhages when small may undergo 
complete absorption through the activity of the 
endothelial leucocytes. If large, the blood pig- 
ment may be partially, absorbed through the 
same means, while fatty degeneration of the 
coagula followed by cholesterin formation and 
the development of cystoid spaces with hyaline 
and other changes, may lead to permanent white 
patches more or less associated with unabsorbed 
irregularly arranged blood pigment. 

Leaving the retinal side of the picture and 
turning to the kidney lesions we find, here too, 
that vascular changes are frequently the pre- 
dominating feature of the several forms of the 
disease, with in addition, the peculiar degener- 
ative processes which take place in the various 
tubules. Here, too, we see hyaline and fatty 
changes in the vessel walls and in the 
epithelial cells of the tubules. While amy- 
loid appears in the vessel walls I find no men- 
tion of its appearance in retinal disease, how- 
ever, as amyloid appears to lead to hyaline thick- 
ening with gradual occlusion of the vessel 
lumen, it might be found in the retina also in 
cases in which an artery b*ecomes obliterated. 
Amyloid appears first in the glomeruli and the 
smaller arterioles, and later forms around the 
tubules, leading to colloid and hyaline degen- 
eration of the epithelium of the tubules. 

In the toxic form of acute tubular nephritis 
marked necrotic changes are seen in the epithel- 
ium of the tubes, associated with inflammatory 
reaction, lymphocyte infiltration, leucocyte mi- 
gration, etc. Inasmuch as this type of cases 
was so nearly absent from the series under 
consideration no retinal relation need be dis- 
cussed, but inasmuch as similar changes some- 
times take place in the heart and liver in toxic 
conditions, it seems not unlikely that some 
definite relation may sometime be established. 

Toxip glomerular nephritis presents certain 
peculiar features in which we have (a) the cap- 
sular type with inflammatory exudates into the 
capsular space and degeneration of the capsular 
epithelium, or in some cases, proliferation of the 
capsular epithelium; (b) the intracapillary type 
in which the glomerular capillaries are involved, 
with intracapillary fibrin formation and the 
accumulation of leucocytes, without much epi- 
thelial involvement. Inasmuch as the types 
of glomerular nephritis are due to toxins which 
often have a general distribution and as they 
are more or less of an inflammatory character 



3. Principles of Pathology and Histology. Mallory, P. 444. 
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one might expect that an associated reaction in 
the retina would also take on an inflammatory 
character, as would be shown by neuro retinitis, 
papillitis, periarteritis, periphlebitis, exudates, 
etc. In the clinical classification of chronic 
nephritis in which doubtless there were some 
cases more or less of these types, inflammatory 
retinal changes appeared to be predominating 
features. 

In chronic interstitial nephritis, endarteritis 
affecting the inner fibrous layer and the en- 
dothelium, such as occurs in the vessels in gen- 
eral arterial sclerosis, is present. The necrotic 
process attacks the cells of the intima particular- 
ly the fibroblasts, necrosis occurs, and the en- 
dothelial leucoc3rtes are set free. When regen- 
eration occurs there is an over production of 
new elements with consequent narrowing of 
the vessel. If the endothelial cells degenerate, 
fibrous thrombi may follow leading to irregular 
thickening and localized occlusion of the vessel ; 
secondary sclerosis and disappearance of glom- 
eruli follows. When the occlusion is rapid, 
hemorrhage into the glomeruli may result. The 
vascular changes are followed by degeneration 
and atrophy of the renal epithelium with con- 
traction and apparent increase of the con- 
nective tissue elements. 

That there is quite a definite relation between 
the pathologic changes in the kidney in inter- 
stitial and the associated pathologic changes 
of albuminuric retinitis would seem to be es- 
tablished in the series by the fact that the retin- 
al lesions recognizable with the opthalmoscope 
are pathologically as like those found in the 
kidneys in interstitial nephritis as could be ex- 
pected in organs so different in function and 
gross structure. 

The preceding report was made possible by 
the kind co-operation of Professor Albion W. 
Hewlett and his staff of the Medical Clinic 
in permitting the use of the cases and in the 
giving access to their records for the reports 
on the medical findings. For permission to 
make the opthalmoscopic studies I am indebted 
to Professor Walter R. Parker. For kind as- 
sistance in collecting the medical notes I am in- 
debted to Dr. D. V. Smith, Assistant in Oph- 
thalmology. I am deeply grateful to all these 
gentlemen for these kind favors. 

DISCUSSION. 

Dr. Walter R. Parker: When Dr. Hewlett men- 
tioned to me the fact that on the Medical Qinic they 
were doing some investigation along the lines of 
establishing the relationship of the elimination pro- 
cess to the different forms of nephritis, it occurred 
to me that there was an opportunity for some work 
along the same lines in connection with the various 
changes in the fundus. Dr. Slocum was glad to 
take this phase of the work up and you have heard 
the report of his investigation. 

The investigation of these cases throws us at 
once into the general problem of vascular-sclerosis 



with its manifestations. The pathology of the 
changes in the fundus are no different from similar 
changes in other parts of the body. They may be 
local or general, primary or secondary. 

The primary form develops apart from any local 
inflammation, and is seen in chronic alcoholic poison- 
ing, syphilis and albuminuria. The secondary form re- 
sults from a local inflammation as in disseminated 
choroiditis or in retinitis pigmentosa. Syphilis may 
be either the primary or secondary cause of vascular 
sclerosis. In the second stage w'hen the infection 
is general with wide spread endarteritis, the sclerosis 
is primary. But when the disease shows local 
changes there may be intense local secondary vas- 
cular changes. 

In general sclerosis as seen in nephritis, there 
may be a transudation into tissues leading to various 
changes. If subretinal, we may have detachment 
If intraretinal in the nerve fibre layer, gray patches 
with ill defined margins are seen, if in the inter- 
nuclear layer, which is the most common form, 
masses of exudation somewhat star shaped in the 
macular region are observed. Add to this picture 
the various forms of hemorrhage as sublyloid, super- 
ficial or deep retinal, with the possibility of an em- 
bolism- of an artery, or a thrombosis of the vein, 
and you hav« some idea of the possibilities in a 
study of this kind. In cases of thrombosis of the 
central vein, the swelling in the retina and nerve 
may be so great as to suggest a choked disc as seen 
in cases of brain tumor, while in interstitial ne- 
phritis, the changes may be all limited to the arteries 
themselves. 

I think this study shows that, in general, the cases 
which have subnormal elimination will show a 
marked edema, and more swelling, with the con- 
sequent changes, than those which have better elim- 
ination as in the chronic interstitial type of the dis- 
eases where the changes are limited almost entirely 
to the arteries. 

This work will be continued and I hope may add 
still more to our present knowledge. 

Dr. J. H. Agnew: I was very much interested 
in Dr. Slocum's paper because many of the cases 
I was observing at the same time in the medical 
clinic with reference to the urea content of the 
blood. It is gratifying that Dr. Slocum has been 
able to group the cases which showed decreased 
elimination. I think it is very encouraging that 
there has been some distinct progress made in corre- 
lating the fundus findings with the clinical' diagnosis. 

Dr. C D. Camp: If I had not already been con- 
verted to the use of the ophthalmoscope in the 
diagnosis of disease, I think Dr. Slocum's numerous 
and careful observations would convert me. I would 
call attention, however, to the necessity of not de- 
pending too much upon the fundus findings for a 
diagnosis. This strikes me particularly in reference 
to the presence of choked disc You will find that 
many writers, and I think almost all of the text 
books make statements that choked disc of two 
diopters or over is practically pathognomonic of 
brain tumor. Dr. Slocum found two of four diopters 
and other cases of between that and two diopters. 

Dr. R. Bishop Canfield: I am interested in the 
case from the clinic of otology because this patient 
had a suppurative process in the jugular bulb, 
on account of which the jugular vein and its 
tributaries were removed. This of course caused 
considerable decrease in the venous return from the 
head. It happened that, as is usually the case, the 
right jugular vein was much larger than the left 
and at the time of the operation, the venous return 
was apparently interferred with. The child had 
two or three diopters of papillary edema. If she 
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haS a diplopia due to involvement of the external 
rectus of that side, it speaks very strongly for an 
abscess at the apex of the temporal bone — a very 
deep seated abscess or a serous meningitis at this 
point If this edema can be said to be characteristic 
of her nephritis it gives greater latitude in attempt- 
ing to find the cause of her diplopia. 

Dr. George Slocum : In the case last spoken of, 
the condition of the fundus is such as might be 
found in almost any case of acute nephritis. The 
changes in the disc and retina were edema, and slight 
venous tortuosities, and these changes were precisely 
similar to those in the fundus of the case of acute 
nephritis in which the etiology was entirely differ- 
ent. The amount of albuminuria and the active 
change going on in the kidney are entirely sufficient 
to account for the retinal condition. 

311 South State street. 



THE PROGNOSTIC VALUE OF A FUISTC- 

TIOXAL TEST OF KIDNEYS 

IN PATIENTS REQUIRING 

PROSTATECTOMY. 

Karl M*. Scott, M.D. 

(From the Department of Genlto-Urlnary Surgery, University 

of Michigan.) 

The purpose of this paper is to present brief- 
ly tonight a series of cases which although rather 
incomplete may throw some light upon the 
prognosis of patients requiring a prostatectomy. 

As we all know there has been, and is now 
considerable discussion as to the technic of a 
prostatectomy, its after care and its prognosis. 
Also that few, if any, of the men doing this 
work are satisfied with their mortality. This 
paper will only take up the prognostic end of 
the question. 

A few years ago a reagent called phenosul- 
phonephthalein was reconmiended by Geraghty 
of Johns Hopkins, for use as a test of renal func- 
tion. This is purely a color test, one cubic 
centimeter of the reagent being injected sub- 
cutaneously or preferably intramuscularly, the 
urine secreted during the next two hours then 
being tested for the amount excreted in that 
time by comparing its color to that of the 
standard solution. 

Normal kidneys should show the first excre- 
tion within ten minutes, and the total excretion 
for the two hours would be around 75 per cent. 
Usually the urine of the first and second hours 
are estimated separately, but in the following 
cases that has not always been done, as it is 
very difRcult to make a reading if the amount 
falls below 10 per cent. 

The chief cause of death following a pros- 
tatectomy is suppression of urine and the sub- 
sequent uremic poisoning. In all cases of senile 
h>7>ertrophy of the prostate there is more or less 
failure of renal function, due to the back pres- 
sure from the never empty bladder, which going 
up through the ureters acts upon the kidneys 
with a consequent ill effect upon their function. 
The object of the functional test is to estimate 
the degree of damage already done to the kid- 



ney and whether their function can be increased 
up to a point of operative safety. 

All cases of senile hypertrophy of the pros- 
tate coming into the Hospital, have a per- 
manent catheter placed into the bladder as soon 
as a diagnosis is made. As soon after this as 
possible an injection of phenosulphonephthalein 
is made, and an estimation of their eliminative 
power is thus made. If this is low, the catheter 
is kept in place, the object being to keep a 
constantly empty bladder. 

If within a week or two a repetition of the 
test shows an increased elimination, the kidneys 
have shown that they can recover, and the prog- 
nosis for the recovery of the patient following 
operation is better. The determination of future 
procedure depends upon the degree of renal 
function present. This will be indicated by the 
following cases. 

Case 1. Mr. S., age 80, came into the Hos- 
pital before the passing of urine was entirely 
impossible for him (this is sometimes the case). 
After a permanent catheter was installed his 
functional test showed 25 per cent, elimination 
in the first hour, and 20 per cent, in the second 
hour. On the strength of this his prognosis 
was thought to be good, and a prostatectomy was 
performed within the next few days, the patient 
having an uneventful recovery. 

Case 2. Mr. W., age 67, also came into the 
Hospital before he was totally unable to void 
urine, though his trouble was of three years 
standing. Urinalysis showed albumen, pus, but 
no casts. His functional test showed a total of 
48 per cent, elimination in two hours, so his 
prognosis was also considered good, and within 
a week a prostatectomy was performed with an 
uneventful recovery. 

Case 3. Mr. A., age 74, trouhle being of two 
years standing, and for the past five weeks be- 
fore entrance was unable to pass any urine 
except by catheter. Urinalysis showed albumen, 
pus, but no casts. Permanent catheter was in- 
stalled and the functional test showed 34 per 
cent, elimination in two hours. The patient 
stood the catheter very well so it was kept in 
place for the next two weeks, when another 
test showed an elimination of 40 per cent, in 
two hours. This, while not a great increase, yet 
the fact that there was an increase, made his 
prognosis rather good, and a week later a pros- 
tatectomy was performed with a good recovery. 

Case 4. Mr. B., age 61, trouble for four 
years standing, could pass a little urine, but his 
residual urine was found to be twelve ounces. 
Functional test was only 19 per cent, for two 
hours. A permanent catheter was employed for 
a week, but as he did not stand it well, a 
cystotomy was then performed, in an attempt 
to improve his renal function. At this time a 
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diverticulum of the bladder was found, situated 
posteriorly and beyond operative reach. This 
complication undoubtedly affected his other 
condition. Five days after the cystotomy his 
test showed 20 per cent, for two hours. Con- 
tinuous drainage through the wound and daily 
irrigation cleared up the cystitis somewhat and 
about two weeks after the first operation his test 
showed 23 per cent, elimination in two hours. 
This, although a very light gain, yet was suf- 
ficient to mlake us think that he stood a good 
chance, though not the best of recovery, and a 
prostatectomy was performed. Following this 
he showed no signs of suppression at any time 
and went on to an eventual recovery. 

Case 5. Mr. F., age 66, trouble of six years 
standing, has employed a catheter more or less 
continujjly for the past three years. TTrinalysis 
showed albumen, pus, and no casts. Functional 
test was 41 per cent, in two hours. While this 
was comparitively good, yet on account of the 
long continued use of the catheter and sub- 
sequent cystitis, it was decided to first perform 
a cystotomy only. A week after this the func- 
tional test was 48 per cent, so a prostatectomy 
was performed with good recovery. 

Case 6. Mr. S., age 63, trouble of ten years 
standing, and has used catheter for the past 
two years. The bladder was very irritable and 
much inflammed, so much so that he needed 
catheterization nearly every hour. His urine 
was loaded with pus, but no casts were found. 
Functional test showed that ten ounces of urine 
were secreted in two hours but absolutely no trace 
of the phenosulphonephthalein could be found. 
On account of this showing an estimation of 
the urea content of the patient^s blood was made. 
This was found to be 1.88 grams per 100 cubic 
centimeters or about four times the normal 
amount. This confined the previous findings, 
and made his prognosis very bad. The patient 
however was unable to stand a permanent cathe- 
ter, and was suffering more or less continually, 
so in order to relieve him and on the possibility 
that he might survive a very short operation 
under gas anesthesia, a cystotomy was perform- 
ed. The patient started to secrete urine after 
operation, although this consisted of little else 
but water and pus. Within forty-eight hours 
he developed uremia, and died in uremic coma 
four days after operation. 

Case 7. Mr. W., age 63, trouble for two 
years standing, has had to employ a catheter 
for four months previous to entrance to hospital. 
During this same period the patient has had 
rather severe gastrointestinal disturbances, 
being nauseated and vomiting at frequent in- 
tervals. Has been able to take very little 
nourishment. On entry to Hospital a perma- 
nent catheter was installed. Within a few davs 
his nausea and vomiting ceased, and his appe- 



tite improved wonderfully. Educational tests 
on entry was 0. Urine was pale, of low specific 
gravity, had considerable pus, and no casts. 
Catheter was kept in place and a week later the 
test was repeated, showing no improvement. 
Here we have a case of relative, and sympto- 
matic improvement following free drainage of 
the bladder, but no signs of absolute improve- 
ment. After four weeks of treatment with per- 
manent catheter, a cystotomy was performed 
under local anesthesia. The following day he 
showed a few beginning symptoms of uremia, 
but these passed off by the next day, and patient 
returned to his former condition. Good drain- 
age was maintained through the wound, and 
two weeks later a functional test was again 
made, showing absolutely no improvement over 
the first one. At this same time an estimation 
of the urea content of his blood showed 3.15 
grams per 100 cubic centimeters, or more than 
six times the normal amount. The patient was 
then discharged as inoperable. There is no 
doubt but that a prostatectomy in this case 
would have been fatal to the patient. 

Case 8. Mr. R. age 80, trouble of ten years 
standing. For three or four years has had to 
employ a catheter occasionally. Recently has 
been unable to get along without one. Patient 
was in state of chronic uremia on entrance. 
TJrine showed many casts, and much pus. Func- 
tional test was 10 per cent, for two hours. The 
patient would not stand a permanent catheter 
at all, and on account of his general arterio- 
sclerotic condition, and the condition of his 
kidneys it was thought that even a cystotomy 
would be fatal, so the patient was sent home 
without further treatment. 

Case 9. Mr. S., age 65, is interesting in that 
it shows a correlation between phenosulphoneph- 
thalein test, and the symptomatic condition of 
the patient. On entrs% the test was 37 per cent, 
for two hours, and the patient was running a 
slight temperature undoubtedly due to pyelitis. 
A permanent catheter was installed, and it was 
thought that within a week or so he would be 
in condition to be operated. However, at the end 
of the week the patient developed a subnormal 
temperature, nausea, loss of appetite, a badly 
furred tongue and became much weaker. 

Shortly after this another test was run, which 
showed a marked drop down to 20 per cent, 
in two hours. The patient is now in a state of 
chronic uremia, and is still in the Haspital, with 
a permanent catheter, but is considered a very 
bad operative risk, and such being the case 
probably no attempt will be made to perform 
any operation. 

There are several more cases which might 
be reported here, yet as the above have 
shown nearly every variety of this problem it 
was decided not to put them in here. 
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From a study of the above cases the following 
conclusions mav be drawn. First, that the 
functional test of the kidney is an invaluable 
aid in determining the prognosis of these cases 
of senile hypertrophy of the prostate. Second, 
that when it has been checked up by an estima- 
tion of the urea content of the blood, it shows 
a considerable reliability. Third, that with it 
as a guide, along with other findings the mor- 
tality of these cases could be made very low. 
Fourth, that it indicates very clearly the affect 
of back pressure upon the kidney, inasmuch as 



those that we can call early, show a much 
better renal function. This would also be 
a plea for earlier diagnosis, and operative in- 
terference as the futility of other methods of 
treatment and their bad afiEects has often been 
demonstrated. 

In conclusion I would say that there has 
been no attempt to compare these findings with 
those of others, the data being entirely drawn 
from our own experience during the past six 
months. 
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